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In the end of last century, innovation economy is gradually taking the place of 
the traditional industrial economy. In this trend of new technology evolution, 
high-tech industries show great potential and gradually became a key factor of a 
nation’s comprehensive strength. 
Chinese economic strength was developing in an extremely high speed during 
the last few decades. In the 1980s, the national government began to establish a 
lot of Industrial Development Parks throughout mainland China. This pushed 
Chinese industrial economy to develop into a high growth rate. In order to keep 
this high growth rate, as well as promote economic restructuring, technology 
venturing activities are especially highlighted by the national government.  
Chinese government has undertaken substantial efforts to develop science parks 
to encourage innovation and technology transfer. In 1988, the Ministry of Science 
and Technology approved “Torch Plan” and “Spark Program”, attaching great 
importance to industrialization of new and high technology. Driven by the science 
programs, province government, together with universities in China started to 
build science parks actively. Among the science university science parks, national 
university science parks, which are based on strong scientific research strength of 
top universities, have been taken more and more seriously and quickly became 
the forefront of technology industrialization. 
During the last twenty years, the development of the science parks provided a 
lot of valuable experience. Some of them played an important role in promoting 
technology and regional technology development. However, since Chinese 
university science parks started relatively late compared to developed countries, 
they are also facing many problems. System, policy, social environment and the 
participants can all cause problems to stop the UPSs from functioning efficiently. 
China is at a critical stage of economic restructuring and industrial upgrading. 
Under the pressure of international competition, national university Science Park 
is one of the most important ways of promoting technology transfer and 
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high-technology industrialization. Through the development of NUSPs, we can 
make better use of the intellectual resources of universities and research 
institutions, therefore, put forward the development of high-tech industry and 
improve the international competitively of China.  
Previous research has done a lot of work in studying science parks. Some of 
them focus on operating mechanism, process of academia-industry collaboration. 
While other researchers shows that start-ups inside a science park have an 
advantage in financing and management compared to others, and they have 
stronger technological background. Chinese researchers tend to study about the 
history, function, operating system and policy advice. As a whole, there is no 
systematizing and modeling research of University Science Park. Limited 
researches of performance evaluation usually focus on the design of evaluation 
system. Few of them process a further analysis based on the panel data and 
evaluation from both input side and output side. The most urgent problem right 
now is not how to narrow the difference gap between ordinary parks with 
outstanding ones, but how to make ordinary ones more efficient under a limited 
situation in aspects like incubating new business and promoting regional 
economic growth. This research is based on six year’s statistic data of all the 
National University Science Parks. We take Data Envelopment Analysis to 
evaluate the efficiency of the parks. Instead of compare all of the science parks 
with one typical successful one, we would like to know the relative performance 
among all the NUSPs. We take both input and output into account, and try to 
make sure how to improve the performance of a science park with limited input 
resources. 
Data Envelopment Analysis (DEA) is a multiple inputs – multiple outputs 
evaluation method applied in this research to evaluate the efficiency of National 
University Science Parks in China. Another advantage of this method is that it can 
combine many measures without setting a priori weight for the various 
parameters to produce an overall efficiency measure. We will apply DEA theory 
to analyze the efficiency of National University Science Parks. The outcome will 
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be divided into two categories to conduct further analysis. The following briefly 
describes the models we will use in the analysis. 
This thesis will firstly calculate the relative efficiency of all the National 
University Science Parks in China from 2008 to 2013. We apply CCR model to 
obtain the total technical efficiency, while use BCC model to obtain pure technical 
efficiency and scale efficiency. According to the results, the NUSPs will be 
classified and we will pick up typical cases and describe them in detail. We 
consider all science parks from two dimensions, one is pure technology efficiency, 
and the other one is scale efficiency. According to the pure technology efficiency 
and scale efficiency calculated, we would like to divide NUSPs into four categories. 
The average of the two dimensions divides the coordinate system into four 
quadrants. University Science Parks located in area B show relatively higher 
efficiency than other parks. Area C shows both inefficient in PTE and SE. NUSPs in 
Quadrant A mainly have problem in resource allocation, daily operation, and 
other improper management activities. While those located in Quadrant D shows 
scale inefficiency. We further calculated the returns to scale of the science NUSPs. 
A park with increasing return to scale might try to expand and make full use of its 
resource. On the contrast, a park with decreasing return to scale should consider 
reduce its scale and lower management cost. 
 The six-year data shows that over 75% of the NUSPs were getting more and 
more inefficient. Despite of National Science Park of Zhejiang University and 
National Science Park of China University of Petroleum who remain perfect 
efficiency from 2008 to 2013, National Science Park of Nanchang University is the 
only park shows a rising trend. Another special case is Tsinghua University 
Science Park; the park keeps a high technology efficiency and oversized scale with 
a decreasing return to scale. 
Regardless of the efficiency, if we only consider input resources or output 
achievements, National Science Park of Tsinghua University is absolutely one of 
the best science parks in China. Its success cannot be realized without venture 
capital operation of TusPark Ventures. Tsinghua Science Park provides 
4 
 
advantageous software and hardware environment for ventures and truly 
combined venture capital and incubating activities. The parks built a network 
with university, government, high-tech companies and financial institutions. The 
TusPark Venture acts like an important link in this network. TusPark Venture also 
has its own financing process in daily operating. The management team of 
TusPark Venture is built upon the intellectual advantages of Tsinghua University. 
This team owns a lot of experienced managers in high-tech industries. Some of 
them are back from the United States. They brought in their experience and 
knowledge into TusPark Venture and trained fellows in the past few years. 
Compared to other Science Parks, TusPark Venture are more like to invest in 
companies in the start-up stage. In the data we mentioned earlier, 76% of the 
tenants are in the start-up stage. This percentage is much higher than other 
University Science Parks but is more in line with the purpose of setting up 
National University Science Parks. 
Another significant case is National University Science Park of Nanchang 
University. The background of the park is relatively weak in both economic aspect 
and academic aspects. However, it is the only NUSP showing a growing efficiency 
during the six years. As the only National Science Park in the province, Nanchang 
Science Park monopolized all the province resources for a long time. At the same 
time, it built a virtual network connecting the whole province’s 95 county level 
industrial parks and provides technology support. This is a very reasonable and 
convenient way to gather and distribute resources. Another key successful factor 
is that the park takes technology transaction seriously. In 2007, Nanchang 
University Park built a technology trade market, which is the only equity trade 
market established by a university science park. It supplies information about 
new scientific achievements, patents, high-tech talents, scientific instruments 
and enterprise demand. People can search and buy the technologies easily 
compared to the traditional methods. This idea greatly accelerated the 
technology transfer process. 
On the basis of the analysis and two case studies and considering the issue of 
5 
 
new policy, we suggest that in the near future, the rearrangement of innovation 
system should be considered in China. We further put forward some relative 
policies that might be taken into account.  
As a whole, our research evaluates National University Science Parks in the 
view of efficiency and offers explanation for the differences between high 
performance and normal performance. In addition, both cases show meaningful 
radiation effect in a different range. This might be an alternative despite of the 
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Chapter 1 Introduction 
In the end of last century, innovation economy is gradually taking the place of 
the traditional industrial economy. In this trend of new technology evolution, 
high-tech industries show great potential and gradually became a key factor of a 
nation’s comprehensive strength.  
 
Since the built of Stanford Research Park in 1951, university science parks have 
experienced considerable development. The related resources gradually built up 
a network and made a lot of contribution to the society. In the early days, 
universities played a leading role in the establishment of science parks in the 
demand for technology transformation (Link and Scott, 2006). As more and more 
countries realized the function science parks had played in regional development, 
many governments began to encourage establishing science parks to provide an 
infrastructure of technical, logistic and administrative support that a young firm 
needs in the process of struggling to gain a foothold in a competitive market (Guy, 
1996). Despite of the United States, which has long been recognized as the origin 
and leader of science parks, Cambridge Science Park, Hsinchu Science Park and 
Tsukuba Science City also played a positive role for economic development.  
 
Chinese economic strength was developing in an extremely high speed during 
the last few decades. In the 1980s, the national government was exploring new 
economic development model. Industrial Development Parks was set up all over 
the country. This new tool has developed rapidly, which greatly promoted the 
growth rate of local economy. In order to keep this high growth rate, economic 
restructuring and fostering new areas of economic growth are especially 
highlighted by the national government. Technology innovation and 
industrialization became a top prior. The national government has undertaken 
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substantial efforts to develop science parks to encourage innovation and 
technology transfer (Tan, 2006). This progress mainly displays in two directions. 
One is the innovation of new technologies and the application of these 
technologies. Another one is technology development based on market demands. 
Chinese government carried out High-tech Industrial Development Parks to 
accelerate the former direction. With the development of high-tech industry, 
University Science Parks were set up to realize the second direction. In 1985, 
Chinese Academy of Science and Shenzhen government cooperated and built the 
first High-tech Industrial Park. In 1988, Zhongguancun Science Park was 
established in Beijing, which later became the most famous park in China (Li, 
2011). In the same year, the Ministry of Science and Technology approved “Torch 
Plan” and “Spark Program”, attaching great importance to industrialization of 
new and high technology. Driven by these science programs, universities, 
together with regional governments (both local government and province 
government where the university is located) started to build science parks 
actively. The number of university science parks increased rapidly, while the 
quality of these parks varies. Among these university science parks, National 
University Science Parks, which are based on strong scientific research strength of 
top universities, have been taken more and more seriously and quickly became 
the forefront of technology industrialization. By 2014, China had established 105 
state-level university science parks①. Different from Zhongguancun Science Park, 
a National University Science Park is more like an incubator. This incubator is set 
up on the initiative of local government or universities, but not other individual 
or organization. These science parks are independent organizations, while in fact 
usually shown affiliated to the related university or local government. Initially 
they are all administrative organizations. Right now most of them are corporate 
management alongside economic and political structure development. Even so, 
they are still closely related to universities or government and still a kind of 
semi-administrative organization. Thus despite of being a cradle of small and 
                                                   
① According to the documents of Ministry of Science and Technology of the PRC:  
Document No. 67 shows that there are 94 National University Science Parks up to Apr 
16th, 2014. In Sep, 3rd, 2014, 21 new parks are admitted as National University Science 
Park in Document No. 248. 
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medium sized high-tech companies, they should take the responsibility of 
develop regional economy. They are also required to help solve the employment 
problem of university graduates.  
 
During the last twenty years, the development of National University Science 
Parks has provided a lot of valuable experience. They played an important role in 
promoting technology and regional technology development. However, since 
Chinese university science parks started relatively late compared to developed 
countries, they are also facing many problems. Organization structure, 
government preferential policies, social environment and the participants can all 
cause problems to keep the science parks from functioning efficiently. The 
Economic Information Daily finds in their research that, the research spending of 
China has reached to 500 billion Yuan (more than 80 billion dollars), while the 
transform rate of scientific achievement is less than 10%, said by Zhang, the 
former president of the National Development and Reform Commission. A 
manager of China Academy of Science and Technology for Development 
introduces to the newspaper that, the R&D investment is increasing at a rate of 
about 20% every year. But the percentage of basic research keeps at 5%, which is 
quite low compared to the developed countries②. What is worse, the research 
investment is thesis-oriented rather than product-oriented. Thus, as a link 
between scientific achievement and innovation economy, the important role of 
National University Science Park comes out even more important. This 
dissertation will examine the development of National University Science Parks in 
China and try to make contribution for its future development. We also hope this 
can make sense to the development of high-tech industry. 
 
                                                   
② The report can be found at: http://news.xinhuanet.com/fortune/2015-03/24/c_127613410.htm 
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Chapter 2 Literature Review 
2.1 Theoretical background 
2.1.1 Economic growth pole theory 
Economic growth pole theory was put forward by French economist Perroux in 
1949. He defined growth poles in terms of what he called abstract economic 
space. He conceived of abstract economic space to be of three types: an 
economic plan; a field of force or influences, a homogeneous aggregate. He held 
the opinion that growth appears in different space with different strength, and 
then spread to other areas. In other words, better industries in relatively 
developed areas will lead the economic growth of less developed area, thus 
promote the economic development of the whole region. 
Frishman, Myrdal and Hischman developed and improved the theory as: 
growth does not appear everywhere at the same time; it appears at poles of 
growth with varying intensity. It spreads along various channels and with 
differing overall effects on the whole economy (Darwent, 1969).  
Traditional economic growth pole usually includes industry growth pole and 
city growth pole. As human society steps into knowledge economy from 
industrial economy, the development of economy relies more and more on 
innovation. Thus National University Science Parks could be constructed as 
innovation growth pole and drive regional economic growth (Tang, 2002). 
Although this theory was used to solve regional developing problems in many 
countries, some cases show that it has disadvantages. In fact, policies based on 
growth pole theory did not lead to rapid grow of the region, but broaden the gap 
between the pole and the surrounding area. Zeng (2005) summarized 
polarization effect and spread effect in high-tech industries. Polarization effect 
means that production factors like talents, capital, technology, and information 
flow to the high-tech zones. High-tech zones take advantage of the science 
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production factors and create scale benefit. This will help to develop the 
high-tech industry with the high-tech zone, and increase employment within the 
area. Spread effect refers to the spillover of talents, capital, technology, and 
information from the high-tech zone to surrounding areas. But in practice, some 
area presents polarization effect rather than spread effect. From the view of 
University Science Park, many NUSPs obtain lots of resources from universities 
and local government, while their positive influence on local economy is not 
obvious. Nevertheless, as economic growth pole theory show certain feasibility 
in developing countries, Chinese government still believes in the favorable 
influence an NUSP may bring to the regional area, and actively seeks for 
solutions to improve its performance. 
   
2.1.2 Cluster theory 
Industrial cluster refers to an industry phenomenon that the same or similar 
industry is highly concentrated in a specific region. Marshall put forward two 
important concepts. One is the external economies of scale, namely the 
decrease of overall costs in a specific area caused by industry cluster. The other 
one is internal economics of scale, that is to say, the saving of production cost 
caused by internal factors of enterprise. He thought the external economies of 
scale and internal economics of scale both have industrial organization efficiency. 
Marshall examined the agglomeration phenomenon of Britain's traditional 
industry. He found a close relationship between external economies of scale and 
the agglomeration of firms. He considered the external economies of scale as 
the causes of this agglomeration. Marshall did great contribution to the research 
on industrial agglomeration. He suggested professional knowledge and 
enterprise organization should be recognized as a kind of capital, as well as 
important production factors. He also pointed out that the formation and 
development of an organization will reinforce the division of labor, and further 
lead to industrial differentiation. At the same time, with the development of 
transportation, communications, and the improvement of the commercial credit, 
an economic connection will appear between industrial organizations, that is, 
industrial agglomeration. Marshall’s research on industry cluster is 
 6 
 
groundbreaking and he valued much about the influence it will cause to regional 
development. However, his research did not come out of neoclassical economics, 
and his analysis is still under the field of partial equilibrium. 
Weber also talked about industry cluster in his theory of industrial location 
and conducted pure theoretical research with quantitative methods. He believed 
the location of industry is determined by cost, the cost advantage will influence 
the geographic location. He also pointed out that the forming of agglomeration 
is a spontaneous activity of pursuing lower cost, namely cluster will take shape 
only when the expenses caused by migration is less than the benefit it can obtain 
from the agglomeration. Weber defines the location factors as the advantage 
happens at a specific location where economic activity happens rather than any 
other area. He suggested that the regional factors mainly include transportation, 
labor cost, and agglomeration economies. Usually, transportation expense plays 
a decisive role. In addition, Weber put forward his location triangle. He assumes 
that there are material sources, energy sources, and market. Enterprises should 
be located in this triangle and tends to locate close to the three plants for 
different enterprises.  
Michael Porter studied industry cluster from the view of enterprise 
competitive advantage. He introduced dynamic competition theory into this field, 
including cost strategy, differentiation strategy, etc. Porter proposed the famous 
Diamond Model to explain the formation of industries with competitive 
advantages, and further explained industry cluster. He suggested that the 
creation of industry cluster need the interaction of demand conditions, factor 
conditions, firm strategy, structure and rivalry, related and supporting industries. 
At the same time, the government function and unpredictable chance factor 
might not be ignored. Porter also pointed out that an industry cluster was a 
geographically proximate group of interconnected companies and associated 
institutions in a particular field, linked by commonalities and complementarities 
(Porter, 1998).  The competition within clusters will lead to the improvement of 
productivity. More importantly, clusters such as those located in Silicon Valley 
accelerate technology transfer and attract innovation (Tan, 2006). In the near 
future, a successful science park is not only a cluster of high-tech industry. It 
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should also become a cluster of high-tech innovation. 
  There were not so many studies about industry agglomeration in China 
before the 1980s. During the 1980s, a lot of problems occurred in the 
development of regional economy. To solve the science problems, researchers 
began to pay attention to industry cluster. Wang, Gu and others mainly focused 
on the agglomeration of small and medium sized enterprises. Their research 
usually concentrates in Zhejiang and Guangzhou Province where agglomeration 
phenomenon is relatively prominent. As for high-technology cluster, most of the 
researches are conducted on Zhongguancun area in Beijing. Their main concerns 
are about the mechanism of high-tech agglomeration, innovation of high-tech 
cluster, their history and development, and government function in high-tech 
cluster. 
Wang (2001) systematically studied the agglomeration mechanism of 
high-tech industry. She summarized researches about new industrial district and 
its application in constructing innovation environment of high and new 
technology industrial cluster. She also suggests that, industrial clusters with 
regional characteristics are essential for building regional competitive 
environment and reinforcing regional competitive advantages, which are also key 
factors to enhance national power. She further discusses the differences and 
similarities of industrial clusters of both traditional industries and high-tech 
industries, and puts forward relevant policy advices to high-tech industrial 
clusters and regional innovation. Qiu and other researchers (1999) studied 
high-tech industrial parks from the perspective of companies’ aggregation 
degree. They held the opinion that the agglomeration effect of high-tech 
industrial parks are related to regional competitive advantages. The 
development of high-tech parks relies on the forming of industrial cluster, while 
at the same time, high-tech parks will further help to form characteristic industry 
cluster. Liu (2001) analyzed industrial cluster from the view of knowledge 
spillover. He attributes the forming of clusters to it. Knowledge spillover not only 
decides the scale of cluster, but also influences the production function of 
companies inside the cluster. 
Researchers also pay a lot of attention to the innovation system of high-tech 
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industrial development park. Hu (2003) thinks that small and medium sized 
enterprises can never compete in innovation ability with large enterprises 
without the advantages provided by clusters. Wang (2002) suggests that the high 
risk and strong externality effects of innovation stop small enterprises from 
investing in the development of innovation system. They are more likely to 
become an imitator rather than a creator. He claimed government should take 
the responsibility of introducing innovation source in order to make up the 
shortage on innovation ability. Wei suggests that the ideal mode of technology 
progress requires all the companies in the cluster conducting sustainable and 
effective technological learning activities. Thus a technology developing system 
has to be built inside the cluster. This system includes motivation and 
approaching path, namely the driving force and method for technology 
development. 
The government role is also widely discussed in the research about high-tech 
clusters. Although most of the traditional industrial clusters arise spontaneously, 
high-tech industrial clusters are mainly facilitated by national and local 
government. Most researchers approve the function of government in the 
aspects like public service, public infrastructure, incubator construction, 
developing innovation environment (Ding, 2010).    
 
2.1.3 Incubator Theory 
Joseph Mancuso established the first incubation in 1956, providing plants, 
financing, facilities, and consulting Service to promote the growth of tenant 
companies. In fact, Stanford Research Park, founded by Professor Terman, is also 
kind of high-technology incubation. By that time, incubation was generally 
considered as an effective method to accelerate high-tech entrepreneurship 
activities.  
 Rustam Lalkaka regards incubator as critical determinants of success. The 
incubator helps to overcome bureaucratic obstacles and provides affordable 
space and shared facilities, thus reducing gestation time and startup costs 
(Lalkaka, 2006).He suggests that, business incubator is a kind of controlled 
environment designed for start-up companies. People try to create some factors 
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to support, to train some successful small business. Incubator is actually a 
supportive institution, a new kind of social economic organization. It helps to 
lower the risk and cost of entrepreneurship, as well as raise the survival and 
successful rate of start-up companies. 
 The theoretical basis of incubation theory includes comparative advantage, 
economies of scale, cluster theory, division of labor and specialization, and 
life-cycle of enterprises. An incubator usually includes shared space, shared 
Service, tenant companies, incubator managers, and preferential policies. It is 
generally accepted that incubators should provide at least four kinds of service: 
ordinary business service like plants, business facilities; management consulting 
service; financing service; and professional technical service. Thus to some 
degree, National University Science Park can be looked as a large-scale high-tech 
incubator. 
 With the development of science parks and the changes of international 
economic environment, incubators also experience evolution for more than half a 
century. Lalkaka summarized the main characteristics of the first three 
generations of incubator (Figure 2-1). He pointed out that the number of 
incubators expands to more than 6000 today from 200 in the 1980s. Their 
functions are more and more diversified. The focus of incubators transferred 
from hardware facilities to software service. The connection between entities is 
also changed to regional innovation network instead of real social bonds. 
 
































The types of incubators in China right now mainly includes: High-technology 
Innovation Service Center, University Science Park, and Overseas Scholars 
Pioneering Park. Essentially, University Science Park is an incubator to gather and 
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reallocate resources for tenant companies. Usually the science resources include 
human resource, capital, technology and information. As a small scale regional 
innovation system, University Science Parks provides resource sharing channels 
through building information platform and constructing regional innovation 
network. This kind of social capital will create innovation opportunity for tenants 
in the incubator, as well as establish relationship among enterprises in this 
network. This will further increase the enterprise performance in new product 
developing (Cooke and Wills, 1999). Luo (2008) thinks that the incubating ability 
of technology incubators consists of two kinds of capabilities. One is the ability to 
incubate tenant companies, and the other ability is to incubate itself. The former 
ability is shown as providing basic service, comprehensive service, independent 
innovation, management and development. The latter means improving the level 
of incubator management team, scale expansion of incubators and the realization 
of economies of scale. He further discussed the key factors that will influence the 
abilities of an incubator with Modi Order Chart. The conclusion implies six 
important factors: science and technology regulations, the management team of 
incubator, information Service for marketing, technology and policies, university 
and research institutions, venture capital institutions, and the relationship 
between incubator and government.  
2.2 University Science Park 
2.2.1 National University Science Park 
Back to the year 1988, China has launched Torch Program to encourage the 
establishing of science parks by local government (Huang et al. 2012). This is an 
essential part in the high-tech industrialization strategy of Chinese central 
government. In the developing process, Chinese government recognized that 
universities were the integrated part, or in other words, linkage of the nation’s 
innovation system. Thus the University Science Park Program was started in the 
1990s (Xue 2006; Zou & Zhao 2013). Castells and Hall (1994) showed in their 
work that there were three motivations for establishing science parks: 
reindustrialization, regional development, and synergy creation. University 
Science Parks in China usually focus more on regional development and synergy 
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creation. They act like universities’ platforms for commercializing academic 
research, incubating innovative start-ups, and training innovative talents (Zou & 
Zhao 2013). 
Many existing researches suggest that successful Science Parks mainly has two 
important characteristics: institutional perspective focuses on whether science 
parks can provide competitive advantages to tenant companies; how a science 
park operates and give positive influence to the surrounding society and how to 
assess this influence (Koh et al., 2005). At the same time, a great deal of cause 
studies were conducted to analyze the development of many famous science 
parks, including researches about the emerging and developing process of Silicon 
Valley (Kenney et al. 2000); evaluation of Taiwan’s science park (Chen et al., 2006; 
Lai & Shyu, 2005); science parks in U.K. and France (Siegel et al., 2003); analysis of 
western Australia science park (Phillimor, 1999); software parks in India 
(Vaidyanathan 2008), etc.  
We can found from these researches that, different science parks have 
extremely different management system under different culture and political 
conditions. Market plays a more active role in developed countries compared to 
developing countries. However, in Asian countries, government usually acts in a 
dominant position. While at the same time, the essential function of universities 
and research institutions is also emphasized in all of the science parks: 
technology creation and talents output of the two organizations laid a good 
foundation for all the university science parks.  
The financing scheme of science parks is another important factor. 
Government investment is stable and has irreplaceable advantages in the 
construction stage. However it may also weaken the competitiveness within the 
science parks’ area. Another important source is private equity. Private equity 
made remarkable contribution to the development of small and medium sized 
enterprises, while this financing method seems not as successful in other 
countries as in the United States. University endowments, pension funds, as well 
as some intermediaries might act as investors in developed countries.  
In general, previous research findings show that the differences mainly exist in 
management scheme and financial scheme. They both have strong relationship 
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with regional culture and political conditions. In order to seek future 
development of National University Science Parks (NUSP) in China, we would like 
to evaluate the performance of NUSPs and find the relationship between the 
performance and the management and financial factors. However, among all the 
researches done by Chinese researchers, most of them focus on the history 
development, operating pattern and policy suggestion from a qualitative point of 
view. Usually they pay more attention to the output, values created, rather than 
the input. In other words, they might pay more attention to the output without 
considering how efficiently the input is used. 
Here, it is quite important to stress on a special kind of university Science Park 
which plays a special role in the industrialization of academic research findings. In 
China, National University Science Parks (NUSP) are those high-level parks based 
on the strong academic capability of high level universities. They are usually 
guided by the policies of central government and supported by the regional 
government. They make use of the intellectual, technology, information, 
experimental equipment and other resources, work on technology innovation 
and business incubation activities. NUSPs usually apply for grants from the 
regional and central government, but in recent years, they are also trying to 
broaden their financing channels including venture investment. As there are too 
many university science parks while the good and the bad are intermingled, in 
this dissertation, I will mainly focus on the 105 NUSPs, which are commonly 
recognized as the relatively excellent university science parks in China. 
 
2.2.2 The Policy Background of National University Science Park 
The qualification and management regulation of National University Science 
Park③ stipulate the concept and function of NUSP. It is a detailed implementation 
of the Outline of the National Program for Long-and-medium Term Scientific and 
Technological Development. This regulation also provides the progress of how to 
become an NUSP. Only science parks with 2 years and more operation period can 
apply for the qualification. Usually it should have a high-level management team 
                                                   




and supply over 1000 job opportunities to the society. The regulation also stress 
that tenant companies should be registered less than three years before they 
enter the science park with registered capital less than 5 million Yuan, etc. 
Other than this regulation which was issued in Nov. 2006, some other 
instructions were also added to the nation’s developing plan. An instruction 
carried out by Ministry of Education encourages NUSPs to strengthen themselves 
with the advantage of capital market and build their own operation system.④ 
Another instruction emphasized on the role NUSP will take in the development of 
local economy.⑤ 
The Twelfth Five Year Plan of National University Science Park mentioned the 
development target: Up to 2015, the number of NUSP should be more than 100; 
disposable space area should reach 10 million square meters; tenant companies 
should be more than 8000 and professional Service organizations should be no 
less than 1000. 
 
2.2.3 The Current Situation of National University Science Parks 
Li (2014) divided the development history of National University Science Parks 
into three periods. The start-up period is from 1988 to the early 1990s. The first 
University Science Park was established in Shenyang in 1989, which opened up an 
entire new method of government-university cooperation in technology 
transformation and commercialization. Since then, lots of university science parks 
appeared throughout the country. 
The growing-up period started from the middle of 1990s. During 1996 to 1998, 
Chinese science and technology system and education system have experienced a 
profound transformation. Many NUSPs incubated remarkable high-tech 
companies, including Founder Group (Peking University Science Park), 
Unisplendour Corporation (Tsinghua University Science Park). These high-tech 
companies are encouraged and supported by both central and local government. 
They not only promoted the technology transformation of universities, but also 
accelerated local economy. This situation greatly stimulated the setting up of 





science parks throughout mainland China. Many research institutions and 
universities began to build their own science park with the support of local 
government. 
From the beginning of this century, university science parks entered a new 
period of high speed development. National government began to review the 
performance of science parks, and appointed those outstanding ones as National 
University Science Parks. This implies that China entered a new stage of Science 
Park management. Up to 2012, there are 94 National University Science Parks. 
The total number of employees is 2394, including 149 doctors, 539 masters, and 
46 returned overseas scholars. The total space area is 9.19 million square meters, 
while incubation area covers 3.2 million square meters, R&D covers 1.85 million 
sq. meters, and manufacturing area covers 2.65 million; other area is used for 
office, etc. The total value of incubation fund is 8.08 million Yuan. The number of 
tenant companies is 7369 with the total income of 20.7 billion Yuan. 
 
However, as we pointed out earlier, the technology transform rate is not quite 
satisfactory. Jiang and Liu (2013) pointed out that all the participants involved in 
the USP have their own objectives that might lead to the low transform rate of 
scientific research achievement. They said that all the activities in the UPS were 
based on the motivation of the participants. The promotion system of 
government and university managers in the science parks may reduce their 
working efficiency, because the salaries they obtain is not performance oriented. 
The purpose and conception differences between academic scientists and 
company researchers will also lead to low efficiency of a science park. 
One of another important problem is the bottle-neck of fund (Wei and Wang, 
2011). As the establishment of most national university science parks are 
dominated by province government and local universities in practice, many of the 
parks didn’t put themselves into the competitive market. They were affiliated 
parts of universities or local government rather that independent organizations. 
This kind of management system limited the development of human resource as 
well as financing system in science parks (Huang, 2006). 
The problems were widely discussed and argued, the Guidelines of the 
 15 
 
Eleventh Five-Year Plan for National Economic and Social Development⑥ clearly 
pointed out that: university science parks should develop or introduce seed 
funding, venture capital fund and innovation fund for small and medium sized 
high-tech enterprises, and at the same time drive foreign investment into 
National University Science Parks. 
Up to the year 2011, some science parks have built their own venture financing 
system; venture capital is gradually becoming a main capital source in some 
relatively developed regions (Wei and Wang, 2011). The efforts led to some 
achievements. Domestic entrepreneurs and large companies show great interest 
in university science parks. Some foreign financing institutions and large 
companies are also active in the financing process. However, their investment 
scale is usually small. Other private capitals still take a wait-and-see attitude. On 
the other hand, the capital operation of science parks is inexperienced; this 
situation restricted the effectiveness of capital invested in the parks. Thus, how to 
improve the financing system became another urgent issue to be discussed.  
 
China is at a critical stage of economic restructuring and industrial upgrading. 
Under the pressure of international competition, National University Science Park 
is one of the most important ways of promoting technology transfer and 
high-technology industrialization. Through the development of NUSPs, we can 
make better use of the intellectual resources of universities and research 
institutions, therefore, put forward the development of high-tech industry and 
improve the international competitiveness of China.  
Researchers have done a lot of work in studying science parks. Foreign 
researches usually focus on operating mechanism, process of academia-industry 
collaboration. As for the performance of Science Park, they think a great deal of 
the tenant companies. Westhead (1997) analyzed the performance differences of 
companies in and out of a science park and pointed out there were no obvious 
difference between the two in aspects like enterprise survival rate and patent 
output. While other researchers shows that start-ups inside a science park have 
                                                   
⑥ The Eleventh Five-Year Plan was issued in 2006; this plan stated the development planning of 
China from 2006 to 2010. 
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an advantage in financing and management compared to others, and they have 
stronger technological background (Hans & Peter, 2002). Chinese researchers 
tend to study about the history, function, operating system and policy advice. As 
a whole, there is no systematizing and modeling research of National University 
Science Parks. Limited researches of performance evaluation usually focus on the 
design of evaluation system. Few of them process a further analysis based on the 
several years’ data and evaluation from both input side and output side. Usually 
NUSPs are evaluated by their output scale, but the input level varies in different 
parks, it is also hard to judge the value of high-tech tenants in a short time period, 
thus the traditional evaluation method should be discussed. 
After all, the most successful science park usually has extraordinary advantages 
that cannot be copied. Once a science park became the most successful one, it 
would easily monopolize lots of capital and intellectual resources. The most 
urgent problem right now is not how to narrow the difference gap between 
ordinary parks with outstanding ones, but how to make ordinary ones more 
efficient under a limited situation in aspects like incubating new business and 
promoting regional economic growth. This research is based on six year’s statistic 
data of all the National University Science Parks. We take Data Envelopment 
Analysis to evaluate the efficiency of these university science parks. Instead of 
compare all of the science parks with one typical successful case, we would like 
to know the relative performance among all the NUSPs as well as the efficiency 
change through years. We take both input and output into account, and try to 





Chapter 3 Research Design 
3.1 Methodology  
  In the previous chapter, we talked about National University Science Park which 
is generally recognized as a platform for technology transfer, talents training and 
economic development in China. Therefore the development of National University 
Science Parks is especially emphasized in the Twelfth Five-Year Plan (2011-2015). 
The plan pointed out that, in the year 2015, the number of university science parks 
in China should reach to 200, and the number of National University Science Park 
should reach to 100. The objective has already been realized in 2014, as stated in 
footnote 1. 
  Under this trend, large amount of resources are put into the building of science 
parks every year. However, the efficiency of Chinese University Science Parks is 
doubted by many researchers. Liu and Jiang (2005) showed that the lack of formal 
regulations led to economically inefficient of Science Parks. While Yang (2008) 
pointed out the inefficiency might be caused by the lack of new capital resource 
and poor capital utilization.  
This efficiency problem has been discussed for years. As Collaborative 
Innovation Center⑦ becomes a new topic in China, NUSPs are no longer the only 
innovation institution affiliated to universities. The capital, talents, and technology 
that have been devoted to university science parks will be shared by this new 
organization. Therefore, it is critical for NUSPs to improve its production efficiency. 
Researches regarding to University Science Parks should also consider more about 
how to improve the efficiency of science parks with limited resources.  
When talking about the performance of a University Science Park, many of the 
analyses are qualitative analysis. The data in early days is quite hard to collect, and 
                                                   
⑦ A research-oriented organization based on universities’ scientific background. This organization is 
put forward as an idea in 2011. The first batch of Collaborative Innovation Center is confirmed by 
national government, but the implementation is still in discussion. 
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it is relatively difficult to quantify the management factors and network resources. 
Therefor there are not too many empirical analyses. In the existing quantitative 
analyses, the evaluation indicates mainly includes the profit and revenue of the 
tenant companies. Many research results keep showing that the output of NUSPs is 
pretty good every year. While as we have talked about in Chapter 2, the functions 
of NUSPs not only include incubating tenant companies, they also have the 
responsibility of increasing employment and promoting regional economic growth. 
We should consider that in estimating the performance of an NUSP, one single 
aspect (output evaluation) is not enough. Additionally, tenant companies in an 
NUSP usually will graduate in three years, as tenant companies are mainly 
high-tech start-ups, it is unreasonable to evaluate them with profit or revenue in 
such a short period.  
Therefore, when we consider about the evaluation process, we should take the 
following points into account: 
1) The functions of National University Science Parks include incubating 
high-tech companies, increasing employment and promoting regional 
economic growth.  
2) NUSPs have strong relationship with universities and research institutions. 
The research capability of related university or research institution will 
directly influence the feasibility of obtaining new and high technology. The 
quality of technology is also affected by these organizations. 
3) Usually incubators acquire resources to support the growth of tenant 
companies. In this process they will bring positive influence to the 
surrounding economy naturally. NUSPs obtain lots of resources from 
government, social organizations and enterprises, different from normal 
incubators, they are required to take the responsibility to create social 
wealth, create job opportunities for students and create channel for 
technology transfer. Thus the positive influence NUSP brings to local society 
should also be taken as an important output factor. 
4) The assessment of NUSP is aimed at efficiency rather than output 
achievement. The assessment of science parks are various in previous 
researches. From the perspective of economics, we could use financial index 
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like revenue of tenant companies, input-output ratio. We could also use 
SA8000 standard to evaluate university science parks from the view of 
enterprise social responsibility (Barbara, 2006). While from the point of 
innovation ability, we could also use index like number of accumulated 
graduate tenants, number of new patents, etc. If we all focus on the output, 
we would find that there is no single science park that might go beyond one 
extremely outstanding park. In this research, we will take into account that 
this science park also occupied more resources than others. In this case, it is 
reasonable for the park to create more value with more input resources. 
While other parks might create more value with the same scale of input.  
 
  The assessments of science parks and incubators vary from different standpoints. 
Literatures can be divided into four areas (Phan et al. 2005): companies located in 
the science parks; incubators or science parks themselves; studies focusing 
systemically on university, region or country; and those that study the 
entrepreneurs operation in the science parks. In this thesis, we will take the 
standpoint of NUSPs and seek for the resources utilization efficiency of them by 
Data Envelopment Analysis. Based on Data Envelopment Analysis model, we will 
evaluate the efficiency of National University Science Parks. NUSPs will be divided 
as relatively efficient and inefficient according to their overall efficiency. On this 
basis, this research will further subdivide USPs into four types with reference to 
two dimensions: pure technology efficiency and scale efficiency. Malmquist Index 
will be used for a vertical analysis through time. Relevant cases will be discussed 
and improvement measures will be put forward for different types of science 
parks. 
 
3.2 Data Envelopment Analysis 
Data Envelopment Analysis (DEA) is a multiple inputs – multiple outputs 
evaluation method applied in this research to evaluate the efficiency of National 
University Science Parks in China. Another advantage of this method is that it can 
combine many measures without setting a priori weight for the various parameters 
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to produce an overall efficiency measure. It is a crossed-over research field of 
operational research, economics and management science. DEA was put forward 
by A. Charnes and W. Cooper in 1978. It is a mathematical programming approach 
to provide a relative efficiency assessment for a group of Decision Making Units 
(DMU) (Wei, 2001). In previous research, DEA is widely used to assess the relative 
efficiency of institutions such as industrial firms, commercial banks, universities 
and hospitals. It is also used to analyze the competitiveness of industries and 
regions in or across countries (Chen, 2006).  
The basic idea of DEA model is using mathematical programming model to 
evaluate the relative efficiency of DMUs. The relatively most efficient units become 
the Efficient Frontier. A DMU is efficient if it is not possible to increase the value of 
an output, or decrease the value of an input, without increasing the use of at least 
one other input or decreasing the generation of at least one other output (Lee and 
Park, 2009). 
  We will apply DEA theory to analyze the efficiency of National University Science 
Parks. The results will be divided into two categories to conduct further analysis. 
The following briefly describes the models we will use in the analysis.   
3.2.1 CCR Model 
CCR model is the first DEA model proposed by A. Charnes, W.Cooper and E. 
Rhodes in 1978. It assumes that production exhibits constant returns to scale (CRS) 
to measure the efficiency frontier based on the concept of Pareto optimum. This 
model is used to evaluate the overall resource utilization efficiency of a science 
park.  
Assuming that there are m inputs and s outputs on each of the n DMUs, we use 
𝑥𝑖𝑗 to present the i-th input and 𝑦𝑟𝑗 to stand for the r-th output of DMUj. Thus 
all of the input and output vectors of DMUj can be shown as: 
𝑥𝑗=(𝑥1𝑗, 𝑥2𝑗 , … , 𝑥𝑚𝑗)
𝑇>0,𝑦𝑗=(𝑦1𝑗, 𝑦2𝑗 , … , 𝑦𝑠𝑗)
𝑇>0, j=1,2,…, n.  
Given the assumption that 𝑣𝑖  is the input weight of the i-th input and 𝑢𝑟 is the 
output weight of the r-th output, then the weight vector is 
V=(𝑣1, 𝑣2, …，𝑣𝑖，… , 𝑣𝑚)
𝑇, i =1,2,…, m,   
U=(𝑢1, 𝑢2, …，𝑢𝑟，… , 𝑢𝑠)
𝑇, r =1,2,…, s, 
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Then the CCR model can be written as: 















         ∑ 𝑢𝑟
𝑠
𝑟=1 =1, ∑ 𝑣𝑖
𝑚
𝑖=1 =1 
         𝑢𝑟≥0, 𝑣𝑖≥0 
         i =1,2,…, m 
 r =1,2,…, s 
This DEA problem can be changed using duality in linear programming and is 
shown as follows: 
  min θ 
 subject to ∑ 𝜆𝑗𝑥𝑗
𝑛
𝑗=1 ≤θ𝑥0 
         ∑ 𝜆𝑗𝑥𝑗
𝑛
𝑗=1 ≥𝑦0, j=1,2,…, n 
         𝜆𝑗≥0 
The value ofθshows the efficiency of the DMU. When the value=1, it means the 
DMU is efficient. A DMU with aθvalue less than 1 indicates that it is relatively not 
efficient and has some slacks in inputs and outputs. 
 
3.2.2 BCC Model 
The CCR model (also called CRS model) is assumed that all DMUs are in a similar 
scale. But in fact, the scale of DMUs might be greatly different. In 1984, Banker, 
Charnes and Cooper put forward the premise of constant returns to scale, and 
extended the CCR model to BCC model for the case of variable returns to scale 
(also called VRS model). This is more appropriate when DMUs are in different scale. 
They add a limitation to the original model with ∑ 𝜆𝑗
?̅?
𝑗=1 =1, thereby break downθ
into the product of pure technical efficiency (PTE) and scale efficiency (SE). In other 
words, when we calculate the technology efficiency with BCC model using the 
same data, the new result is pure technology efficiency, and the difference of PTE 
and the original technology efficiency calculated by CCR model indicate there is 
scale efficiency of the DMU. In equation, it can be written as TE=PTE*SE. The value 
range of SE is also from 0 to 1, and always equal or smaller than the overall 
 22 
 
efficiency value calculated with CCR model. 
3.2.3 Malmquist Index 
Malmquist Index is used to deal with DEA models under time dependent 
situations. It is first introduced by S. Malmquist (1953) and has been further 
developed by many other researchers. It is used to discuss productivity change 
between two time periods. Malmquist index is also under the framework of m 吧
ultiple inputs and multiple outputs. It represents total factor productivity (TFP) 
growth of a DMU.  
It is defined as the product of Catch-up and Frontier-shift terms. The catch-up 
effect indicates the degree to which a DMU improves or worsens its efficiency. The 
frontier-shift effect reflects the change of efficient frontiers between the two time 
periods. The Malmquist index is the product of Catch-up effect and Frontier-shift 
effect.  
We assume a DMU has a single input x and a single output y. The efficiency of 
the DMU is examined in two time periods, t and t+1. So that we can write the two 
points as (𝑥𝑡 ,𝑦𝑡) and (𝑥𝑡+1,𝑦𝑡+1). Malmquist index is defined using distance 
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Figure 3-1 Productivity change with one input and one output (VRS model) 
 
3.3 Research Design 
3.3.1 Research Procedure   
This thesis will firstly calculate the relative efficiency of all the National 
University Science Parks in China from 2008 to 2013⑧ respectively. We apply CCR 
model to obtain the total technical efficiency (TE), and use BCC model to obtain 
pure technical efficiency (PTE) and scale efficiency (SE). A quadrant analysis is 
conducted based on the results.  
Next, we will calculate Malmquist index including technology efficiency change 
(EFFCH), technology change (TECHCH), pure technology efficiency change (PTECH), 
scale efficiency change (SECH) and total factor productivity change (TFPCH or MI). 
The software we used is DEAP (Version 2.1) developed by Tim Coelli⑨. 
The National University Science Parks varies a lot in scale. If we examine the raw 
data in Appendix 5, we can find that in 2008, the difference between the most rich 
and the most poor NUSPs was 7.94 million Yuan in term of total value of incubation 
fund. National Science Park of Harbin Engineering University has 94 employees 
                                                   
⑧ Considering about data integrity and consistency, NUSPs with missing data will not be included 
in the results.  
⑨ DEAP 2.1 is developed by Tim Coelli from Centre for Efficiency and Productivity Analysis, 




managing the park while National Science Park of Nankai University has only 6 
employees. Considering there’s great difference between NUSPs, we choose VRS 
model to do the Malmquist analysis.  
Secondly, in the daily operating of National University Science Park, the output is 
usually unpredictable. Entrepreneurship is risky, let alone high-tech 
entrepreneurship. The only thing that can be controlled is how much the NUSP put 
into use. So we decide to use input-oriented analysis.  
 
3.3.2 Variable measurement and sample Selection 
The subject of our research is National University Science Parks in China. We 
gather raw data from the Statistical Year Book of Torch Plan. The time period is 
from 2008 to 2013, six years in total. The raw data is attached at the end of this 
work (Appendix 5).  
Bigliard (2006), Chen & Huang (2004), Cui et al (2011), and Phillimore (1999) 
have deeply researched about the performance evaluation of science parks. 
Although National University Science Parks have many differences with normal 
science parks, we still can use these experiences for reference. Based on the 
previous research, we should also take the following aspects into account. 
 
Firstly, National University Science Park is a special kind of innovation system, 
their relationship with universities is relatively closer than any other kind of 
incubators. Thus the universities they depend on will have direct and obvious 
influence on the park. This influence exists not only on intellectual resources and 
material resources specifically, but also on the relationship network of them.  
Secondly, the Statistical Year Book is official data; it can ensure the consistency 
of the data from different NUSPs. While at the same time, there are still some 
omissions. Considering the availability of data, we only deal with the parks with all 
of the inputs and outputs data we need. Besides, the number of variable is also 
restricted by this situation. Too many variables will decrease the number of 
available samples. On the other hand, standard variables are more possibly to be 
understood and accepted by science park managers. This will also increase the 
practical utility of our analysis.  
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Thirdly, as we have discussed earlier, the contribution of a National University 
Science Park lies in its incubating activity as well as promoting regional economic 
growth. These two points are also the responsibilities that NUSPs have to take in 
China. Previous research suggests that, tenant companies in university Science Park 
are usually started not for a long time, thus the profit or revenue of tenant 
companies is not a reasonable factor to evaluate the performance of a science park 
(Pena, 2004). While at the same time, the development of Science Park itself, as 
well as its social impact should both be taken into account. These situations can be 
reflected by graduate tenants or tenants in incubation, how many jobs can NUSP 
supply to the surrounding area, and how much wealth it can bring to the regional 
economy. 
Based on these three points, we choose five inputs and four outputs as follows: 
The input of a science park mainly includes human resource⑩, capital and 
material resource. Human resource is the management force of a science park who 
supplies service for tenant companies. Material resources mainly support the 
operation and production field of the science parks. Capital includes incubation 
fund and net value of fixed assets. The research ability of the related university also 
supply intellectual resources to an NUSP, we take the research ability score of 
university ranking done by CUAA.net⑪ as the fifth input. In summary, we will 
consider about five input factors including total number of employees, total value 
of incubation fund, yearend net value of fixed asset, space area and research 
ability.  
  As for output, we choose number of tenants; accumulate number of graduate 
tenants to stand for the incubating ability of an NUSP. The number of employees⑫ 
is used to stand for job creating ability while total income of the year can be looked 
as the influence on regional economy. Thus the four outputs include accumulated 
number of graduate tenants, number of tenants, number of employees and total 
income of the year in our model. 
                                                   
⑩ Human resource in input section refers to employees hired by the management team of National 
University Science Parks. 
⑪ CUAA-team of China University Evaluation is the most famous and influential university 
evaluation team in China. Its university ranking report is widely accepted by experts, scholars and 
media. The report can be found in the following website: http://www.cuaa.net/ 
⑫ The number of employees in output section refers to employees hired by tenant companies and 
other intermediary institutions. 
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Despite of research ability mentioned above, all the other data comes from 
China Torch Statistical Year Book from 2008 to 2013⑬, we also refer to OECD 
Reviews of Innovation Policy China, and the website of Statistics Bureau⑭, Ministry 
of Science and Technology⑮ for supplement. NUSPs with incomplete data are 
removed from the research object. The whole samples we used are shown in 
Appendix 5. 
 
                                                   





Chapter 4 Analysis Result 
4.1 Technology Efficiency  
We compute technology efficiency (TE), pure technology efficiency (PTE) and 
scale efficiency (SE) with DEAP mentioned above, the full result is shown in 
Appendix 1. Table 4-1 shows the mean value of National University Science Parks’ 
total efficiency from 2008 to 2013. Figure 4-1 directly shows the decreasing trend 
of NUSPs’ efficiency. The efficiency of all NUSPs reached the peak of 0.851 in 2009, 
which means that about 14.9% of the input resources does not contribute to its 
output. In 2013, the total technology efficiency of NUSPs fell down to 0.633, 
showing that about one third of the input was wasted.  
The PTE and SE are shown in Figure 4-2. Although there are ups and downs 
during the six years, the main trend is also decreasing. Especially in the year 2011, 
PTE score dropped to 0.817 while SE score slightly rose to 0.913. This tell us that 
input resources are more consistent with the output, while the way NUSP deal 
with input resources was more inefficient.  
To seek for the reason of this decreasing trend, firstly we would like to examine 
the overall economic environment of China. During 200 to 2013, China maintained 
a steadily sustained economic growth. GDP per capita increased from 3443 dollars 
to 7595 dollars. It is very difficult to imagine that the drawdown of Science Park 
efficiency is due to economic depression.  
    Table 4-1 Average Efficiency of National University Science Parks 
Year Technology Efficiency Pure Technology Efficiency Scale Efficiency 
2008 0.843 0.903 0.924 
2009 0.851 0.949 0.931 
2010 0.812 0.918 0.881 
2011 0.752 0.817 0.913 
2012 0.776 0.879 0.879 





(Data source: Appendix 1) 
 
We further examine the major national policies issued in this time period, and we 
found an interesting policy that might have direct influence on the performance of 
NUSPs——2011 Plan. Apparently this policy was issued in 2011. The aim of the plan 
is to improve universities’ innovation ability. This is the third national education 
project of higher learning, while the other two are well known as 985 Project and 
211 Project. 
This new plan quickly attracted attentions of all parties. A basic idea of how to 
carry out the Plan is to develop a new organization: Collaborative Innovation Center. 
The center was still under discussion at that time, but many talents and resources 
were moved to this new project in universities, especially top research universities in 
China. The pure technology efficiency and scale efficiency also reveals the flow of 
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considering scale influence, meaning that how reasonable the park deal with its 
resources. This figure reflected the quality of management team. As for scale 
efficiency, it explains the efficiency of scale without considering the operation level of 
a science park. Usually the space area of a science park may not shrink, so the 
inefficient of scale is usually resulted from the change of input resources.  
From Appendix 5, we know that the quantity of input resources was still increasing 
year by year, while pure technology efficiency and scale efficiency decreased during 
these years. For universities who undertake both programs (University Science Park 
and Collaborative Innovation Center), they have to separate some of their resources 
to the new plan. Although capital input of University Science Park does not reduce, 
many talents and resources were removed to this new project in universities. 
Especially, many young researchers who are back to China recently chose to 
participate in this new program. Dr. Pu of Southwest University indicates that: It is 
getting harder for newcomers to settle down in a University. Science Parks have been 
run for a long time and they have their own management team and operating 
pattern which is relatively stable. While on the other hand, there was no exact 
implementation method for Collaborative Innovation Center in those years. This 
makes Collaborative Innovation Center a good entrance for newcomers.  
 
 
(Data source: Appendix 1) 
  Figure 4-3 shows the percentage of NUSPs with decreasing return to scale. 
The figure shows a growing trend in recent years. A decreasing return to scale 
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resources. In order to increase its efficiency, NUSP should cut off some input 
resources that are wasted. We can further examine the input resources of the 
science parks from tables in Appendix 1. In the year 2012, after the 2011 Plan is 
announced, many science parks showed a decrease in capital input. The reason is 
that, universities spared money to settle down the new plan and apply for 
government examination. The first groups of Collaborative Innovation Center 
finished their initial planning process and were submitted to the Ministry of 
Education. In 2013, the first batch of Collaborative Innovation Center is announced 
and obtained special support. Therefore, in 2012, capital input in NUSP decreased 
significantly, and was back to track in 2013. Meanwhile, the operation team didn’t 
show obvious change. At the same time, 2011 Plan attracted many returned 
overseas talents.  
 
4.2 Performance of NUSPs in each year 
As some of the parks didn’t report the statistical data we need, we pick up the 
remaining NUSPs reporting yearly outputs including all the four factors we valued: 
accumulate number of graduated tenants, number of tenants, number of 
employees in tenant companies, and total income of the year. While inputs should 
include total number of employees in the science park, total value of incubation 
fund, yearend net fixed asset, space area and research ability. The sample we have 
is 16 National University Science Parks. We firstly calculate the technology 
efficiency and pure technology efficiency of the NUSPs in a static point of view.  
The value of TE/PTE will be SE. We will also examine the operating stability and 
productivity change in a dynamic view, taking the use of Malmquist Analysis later.  
Table 4-2 shows the result of technical efficiency in the six years. Zhejiang 
University Science Park and Henan Province Science Park kept as 1.00 during this 
period, while Nanchang University Science Park and China University of Petroleum 
are closely behind with the average efficiency of 0.99. Despite of these four science 
parks, the technology efficiency score of most other National University Science 





(Data source: Appendix 1) 
 
4.2.1 Pure Technology Efficiency and Scale Efficiency 
We apply BCC model to calculate the technology efficiency of NUSPs. Scale 
efficiency is calculated by dividing total efficiency by pure technology efficiency. 
The results are shown in Table 4-3 and Table 4-4 respectively. More than half of the 
NUSPs kept a relatively higher technology efficiency score from 2008 to 2013. 
Zhejiang University Science Park and University Science Park of Hefei have 
remained the best performance in all the aspects. National Science Park of Beijing 
University of Technology shows the worst efficiency among the 16 NUSPs; its scale 
efficiency is in the average level, while the pure technology efficiency ranks the last. 
This indicates that the park is weak in daily operation like resource allocation and 
management skills. On the contrary, Tsinghua University Science Park ranks 16th in 
the view of scale efficiency, while at the same time, its pure technology efficiency 
is the best. This shows that Tsinghua University Science Park is strong at operating. 
The management of the parks is splendid, while the scale of the science park is too 
Table 4-2     Technical efficiency of the sixteen NUSPs from 2008 to 2013     
National University Science Parks 2008 2009 2010 2011 2012 2013 Average rank 
National Science Park of Beijing University of 
Technology 
0.71  0.67  0.61  0.46  0.38  0.36  0.53  16 
National Science Park of Beijing University of Chemical 
Technology 
1.00  1.00  0.59  0.75  0.95  0.63  0.82  8 
National Science Park of Beijing University and Beijing 
University of Chinese Medicine 
1.00  1.00  1.00  0.97  0.88  0.60  0.91  6 
National Science Park of Tsinghua University 0.89  0.47  0.54  0.79  0.45  0.65  0.63  12 
National Science Park of Jilin University 0.38  0.43  0.38  0.65  0.68  0.70  0.54  14 
National Science Park of Harbin Engineering University 0.40  1.00  0.56  0.43  0.48  0.37  0.54  14 
National Science Park of Donghua University 0.96  0.87  0.69  0.70  0.68  0.59  0.75  9 
National Science Park of East China University of 
Science and Technology 
1.00  1.00  1.00  1.00  1.00  0.70  0.95  5 
National Science Park of Zhejiang University 1.00  1.00  1.00  1.00  1.00  1.00  1.00  1 
National Science Park of Hefei 0.92  0.74  0.79  0.32  0.48  0.41  0.61  13 
National Science Park of Nanchang University 0.91  1.00  1.00  1.00  1.00  1.00  0.99  3 
National Science Park of China University of Petroleum 1.00  1.00  1.00  0.96  1.00  1.00  0.99  3 
National Science Park of Henan Province 1.00  1.00  1.00  1.00  1.00  1.00  1.00  1 
National Science Park of Wuhan Donghu 1.00  1.00  1.00  0.31  0.87  0.22  0.73  10 
National Science Park of Xi'an Jiaotong University 0.62  0.45  0.84  0.86  0.75  0.61  0.69  11 
National Science Park of Lanzhou Jiaotong University 0.69  1.00  1.00  0.84  0.82  0.76  0.85  7 
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Table 4-3 Pure Technical efficiency of the sixteen NUSPs from 2008 to 2013   
NUSPs 2008 2009 2010 2011 2012 2013 Average rank 
National Science Park of Beijing University of 
Technology 
0.76  0.78  0.64  0.49  0.41  0.42  0.58  16 
National Science Park of Beijing University of 
Chemical Technology 
1.00  1.00  1.00  0.88  1.00  0.91  0.97  7 
National Science Park of Beijing University and Beijing 
University of Chinese Medicine 
1.00  1.00  1.00  0.99  1.00  1.00  1.00  1 
National Science Park of Tsinghua University 1.00  1.00  1.00  1.00  1.00  1.00  1.00  1 
National Science Park of Jilin University 0.59  1.00  0.74  0.75  0.82  0.98  0.81  11 
National Science Park of Harbin Engineering 
University 
0.47  0.92  0.67  0.59  0.77  0.54  0.66  15 
National Science Park of Donghua University 1.00  1.00  0.69  0.81  0.82  0.86  0.86  10 
National Science Park of East China University of 
Science and Technology 
1.00  1.00  1.00  1.00  1.00  0.81  0.97  7 
National Science Park of Zhejiang University 1.00  1.00  1.00  1.00  1.00  1.00  1.00  1 
National Science Park of Hefei 0.97  0.96  1.00  0.35  0.64  0.48  0.73  14 
National Science Park of Nanchang University 1.00  1.00  1.00  1.00  1.00  1.00  1.00  1 
National Science Park of China University of 
Petroleum 
1.00  1.00  1.00  1.00  1.00  1.00  1.00  1 
National Science Park of Henan Province 1.00  1.00  1.00  1.00  1.00  1.00  1.00  1 
National Science Park of Wuhan Donghu 1.00  1.00  1.00  0.35  0.99  0.28  0.77  12 
National Science Park of Xi'an Jiaotong University 0.66  0.52  0.94  0.86  0.76  0.68  0.74  13 
National Science Park of Lanzhou Jiaotong University 1.00  1.00  1.00  1.00  0.86  0.81  0.94  9 







Table 4-4 Scale efficiency of the sixteen NUSPs from 2008 to 2013 
NUSPs 2008 2009 2010 2011 2012 2013 Average rank 
National Science Park of Beijing University of 
Technology 
0.94  irs 0.85  irs 0.95  crs 0.94  crs 0.93  irs 0.85  crs 0.91  8 
National Science Park of Beijing University of 
Chemical Technology 
1.00  crs 1.00  crs 0.59  irs 0.85  crs 0.95  irs 0.70  irs 0.85  12 
National Science Park of Beijing University and 
Beijing University of Chinese Medicine 
1.00  crs 1.00  crs 1.00  crs 0.98  crs 0.88  irs 0.60  irs 0.91  8 
National Science Park of Tsinghua University 0.89  drs 0.93  drs 0.54  drs 0.79  drs 0.45  drs 0.65  drs 0.71  16 
National Science Park of Jilin University 0.65  irs 0.60  irs 0.52  crs 0.87  crs 0.83  crs 0.71  irs 0.70  15 
National Science Park of Harbin Engineering 
University 
0.84  irs 1.00  crs 0.82  crs 0.72  crs 0.62  crs 0.68  drs 0.78  14 
National Science Park of Donghua University 0.96  irs 0.87  irs 0.99  crs 0.87  crs 0.83  crs 0.68  irs 0.87  11 
National Science Park of East China University 
of Science and Technology 
1.00  crs 1.00  crs 1.00  crs 1.00  crs 1.00  crs 0.87  drs 0.98  5 
National Science Park of Zhejiang University 1.00  cts 1.00  crs 1.00  crs 1.00  crs 1.00  crs 1.00  crs 1.00  1 
National Science Park of Hefei 0.95  crs 0.78  irs 0.79  irs 0.90  crs 0.75  drs 0.85  crs 0.84  13 
National Science Park of Nanchang University 0.91  irs 1.00  crs 1.00  crs 1.00  crs 1.00  crs 1.00  crs 0.99  3 
National Science Park of China University of 
Petroleum 
1.00  crs 1.00  crs 1.00  crs 0.96  drs 1.00  crs 1.00  crs 0.99  3 
National Science Park of Henan Province 1.00  crs 1.00  crs 1.00  crs 1.00  crs 1.00  crs 1.00  crs 1.00  1 
National Science Park of Wuhan Donghu 1.00  crs 1.00  crs 1.00  crs 0.90  irs 0.88  crs 0.81  crs 0.93  6 
National Science Park of Xi'an Jiaotong 
University 
0.95  crs 0.87  irs 0.90  irs 0.99  crs 0.99  crs 0.89  irs 0.93  6 
National Science Park of Lanzhou Jiaotong 
University 
0.69  irs 1.00  crs 1.00  crs 0.84  irs 0.95  crs 0.94  crs 0.90  10 
 34 
 
4.2.2 Quadrant Analysis 
Based on the previous research done by Cui, Liu and Qian, we tried to classify 
NUSPs in a static time period. We would like to divide NUSPs into four categories 
according to the pure technology efficiency and scale efficiency. The chart in 
Figure 4-4 is divided by average value of PTE and SE into four quadrants every 
year. National University Science Parks located in area B show relatively higher 
efficiency than other parks. Area C shows the park is inefficient in both PTE and 
SE. NUSPs in Quadrant A mainly have problem in resource allocation, daily 
operation, and other unreasonable management activities. While those located 
in Quadrant D shows scale inefficiency. For these D parks, we can refer to their 
returns to scale. A park with increasing return to scale might try to expand and 
make full use of its resource. On the contrast, a park with decreasing return to 
scale should consider reducing its scale and lower management cost. 
       










We take year 2013 as an example. There are 58 National University Science 
Parks calculated and the result is shown in Appendix 1-6. The mean value of pure 
technology efficiency and scale efficiency is 0.885 and 0.869 respectively. 
We can come up with the quadrant from this result, as is shown in Figure 4-5. 
28 of the NUSPs perform relatively well in Quadrant B, including National 
University Science Park of Zhejiang University. 8 Parks are located in Quadrant A, 
showing that the scale of these parks are reasonable, while the pure technology 
efficiency is relatively lower. These parks may have management problems that 
A B 
C D 













pull down the operating efficiency. Their organization structure and 
management team are the main factors that will affect the way they deal with 
input resources. Another 8 parks performed badly in both scale efficiency and 
pure technology efficiency. The worst one in PTE score is National Science Park of 
Wuhan Donghu. Its PTE score is only 0.28, showing that 72% of the input 
resources were wasted. The other science parks are located in Quadrant D. 
Among these parks, University Science Park of Tsinghua University has been 
classified in this quadrant for 6 years. Although the SE scores are not satisfactory, 
its PTE scores kept on the efficient frontier over the whole period. The returns to 
scale of Tsinghua University science parks (decreasing) explain to us that, the low 
scale efficiency comes from large amount of input. The total efficiency can be 
improved by reducing input scale. 
 
   
4.2.3 Malmquist Analysis 
Table 4-5 shows the results of Malmquist Analysis. This analysis enables us 
to examine the efficiency of NUSPs in a dynamic point of view. First of all, the 
Total Factor Productivity Change (TFPCH) score shows productivity gain 
(larger than 1) and loss (less than 1). We made a simple transformation in 
















Figure 4-5 Quadrant Analysis of 2013 
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index has changed compared to the initial year. The average in both tables is 
geometric mean value of the five time periods.  
From the view of average TFPCH (MI index), half of the science parks were 
more efficient than 2008. Among these 8 parks, National Science Park of 
China University of Petroleum and National Science Park of Xi'an Jiaotong 
University experience extremely ups and downs, while other parks seem to 
be stable. National Science Park of Xi'an Jiaotong University has the highest 
MPI score, its average value is 1.28. In 2010, its efficiency suddenly rose.  
We circled technology change that is larger than 1, the results tends to be 
highly consistent with the MI index. This consistency shows that the 
productivity change of NUSPs was mainly attributed to technology change. 
One exception is Jilin University Science Park, its technology efficiency 
decreased while the increase in total efficiency led to productivity increase.  
For the NUSPs with worse performance, we can also find that their 
productivity change is highly related to technology change.   
In the 16 examples, only one of them shows a scale efficiency change 
larger than 1. This indicates that NUSPs have poured a lot of resources into 
the parks, but they can hardly get more economy of scale advantage. We 
look further into the change of pure technology efficiency. The score seems 
to be stable and there’s seldom apparent change in the utilization of input 
resources. 
We have already known from the analysis in the previous part of this 
Chapter that the efficiency of NUSPs was not optimistic. The Malmquist 
indices described a stagnant situation in half of all the NUSPs. We can find 










Table 4-5 Malmquist indices for the sixteen NUSPs from 2008-2013 
  time period PTECH SECH EFFCH TECHCH TFPCH 
National Science Park of Beijing University of 
Technology 
2008-2009 1.02  0.93  0.94  1.15  1.08  
2009-2010 0.97  0.87  0.84  1.14  0.96  
2010-2011 1.04  1.48  1.54  0.63  0.97  
2011-2012 0.98  0.82  0.80  1.26  1.02  
2012-2013 1.02  0.96  0.97  1.15  1.12  
average 1.01  0.99  0.99  1.04  1.03  
National Science Park of Beijing University of 
Chemical Technology 
2008-2009 1.00  1.00  1.00  0.77  0.77  
2009-2010 1.00  1.00  1.00  0.64  0.64  
2010-2011 1.00  1.00  1.00  0.64  0.64  
2011-2012 1.00  1.00  1.00  1.03  1.03  
2012-2013 1.00  1.00  1.00  0.54  0.54  
average 1.00  1.00  1.00  0.71  0.71  
National Science Park of Beijing Normal 
University and Beijing University of Chinese 
Medicine 
2008-2009 1.00  1.00  1.00  0.58  0.58  
2009-2010 1.00  1.00  1.00  1.30  1.30  
2010-2011 1.00  1.00  1.00  0.71  0.71  
2011-2012 1.00  1.00  1.00  0.71  0.71  
2012-2013 1.00  1.00  1.00  1.01  1.01  
average 1.00  1.00  1.00  0.82  0.82  
National Science Park of Tsinghua University 2008-2009 1.00  0.63  0.63  0.89  0.56  
2009-2010 1.00  1.05  1.05  1.63  1.71  
2010-2011 1.00  1.51  1.51  0.36  0.55  
2011-2012 1.00  0.53  0.53  1.19  0.63  
2012-2013 1.00  1.44  1.44  1.07  1.54  
average 1.00  0.95  0.95  0.92  0.87  
National Science Park of Jilin University 2008-2009 1.00  1.25  1.25  0.77  0.96  
2009-2010 1.00  1.12  1.12  1.00  1.12  
2010-2011 1.00  1.89  1.89  0.93  1.76  
2011-2012 1.00  1.00  1.00  1.08  1.08  
2012-2013 1.00  1.00  1.00  1.07  1.07  
average 1.00  1.21  1.21  0.96  1.17  
National Science Park of Harbin Engineering 
University 
2008-2009 1.27  1.00  1.27  1.93  2.45  
2009-2010 1.00  1.00  1.00  0.65  0.65  
2010-2011 1.00  0.90  0.90  1.32  1.19  
2011-2012 1.00  0.87  0.87  1.19  1.04  
2012-2013 1.00  1.27  1.27  0.77  0.98  
average 1.05  1.00  1.05  1.09  1.14  
National Science Park of Donghua University 2008-2009 1.00  0.95  0.95  1.08  1.02  
2009-2010 1.00  0.91  0.91  1.11  1.01  
2010-2011 1.00  0.88  0.88  1.05  0.92  
2011-2012 1.00  0.98  0.98  1.08  1.06  
2012-2013 1.00  0.97  0.97  1.08  1.05  
average 1.00  0.94  0.94  1.08  1.01  
National Science Park of East China University 
of Science and Technology 
2008-2009 1.00  1.00  1.00  1.11  1.11  
2009-2010 1.00  1.00  1.00  1.26  1.26  
2010-2011 1.00  1.00  1.00  0.46  0.46  
2011-2012 1.00  1.00  1.00  0.91  0.91  
2012-2013 1.00  1.00  1.00  1.26  1.26  
average 1.00  1.00  1.00  0.94  0.94  
National Science Park of Zhejiang University 2008-2009 1.00  1.00  1.00  0.99  0.99  
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2009-2010 1.00  1.00  1.00  1.01  1.01  
2010-2011 1.00  1.00  1.00  1.14  1.14  
2011-2012 1.00  1.00  1.00  1.01  1.01  
2012-2013 1.00  1.00  1.00  1.17  1.17  
average 1.00  1.00  1.00  1.06  1.06  
National Science Park of Hefei 2008-2009 1.00  1.03  1.03  0.63  0.64  
2009-2010 1.00  1.00  1.00  1.04  1.04  
2010-2011 0.70  0.71  0.50  1.01  0.50  
2011-2012 1.19  1.20  1.42  1.08  1.53  
2012-2013 0.83  1.10  0.91  1.15  1.04  
average 0.93  0.99  0.92  0.96  0.88  
National Science Park of Nanchang University 2008-2009 1.00  1.00  1.00  0.84  0.84  
2009-2010 1.00  1.00  1.00  1.26  1.26  
2010-2011 1.00  1.00  1.00  1.01  1.01  
2011-2012 1.00  1.00  1.00  1.11  1.11  
2012-2013 1.00  1.00  1.00  1.02  1.02  
average 1.00  1.00  1.00  1.04  1.04  
National Science Park of China University of 
Petroleum 
2008-2009 1.00  1.00  1.00  0.90  0.90  
2009-2010 1.00  1.00  1.00  4.97  4.97  
2010-2011 1.00  1.00  1.00  0.26  0.26  
2011-2012 1.00  1.00  1.00  0.61  0.61  
2012-2013 1.00  1.00  1.00  2.05  2.05  
average 1.00  1.00  1.00  1.07  1.07  
National Science Park of Henan Province 2008-2009 1.00  1.00  1.00  0.74  0.74  
2009-2010 1.00  1.00  1.00  1.03  1.03  
2010-2011 1.00  1.00  1.00  0.93  0.93  
2011-2012 1.00  1.00  1.00  0.77  0.77  
2012-2013 1.00  1.00  1.00  0.90  0.90  
average 1.00  1.00  1.00  0.87  0.87  
National Science Park of Wuhan Donghu 2008-2009 1.00  1.00  1.00  0.82  0.82  
2009-2010 1.00  1.00  1.00  0.95  0.95  
2010-2011 1.00  1.00  1.00  0.35  0.35  
2011-2012 1.00  1.00  1.00  1.43  1.43  
2012-2013 0.43  0.53  0.23  3.08  0.69  
average 0.84  0.88  0.74  1.03  0.77  
National Science Park of Xi'an Jiaotong 
University 
2008-2009 1.03  0.85  0.88  1.17  1.03  
2009-2010 1.35  1.36  1.83  1.82  3.33  
2010-2011 1.00  1.00  1.00  1.09  1.09  
2011-2012 1.00  1.00  1.00  0.86  0.86  
2012-2013 1.00  1.00  1.00  1.08  1.08  
average 1.07  1.03  1.10  1.17  1.28  
National Science Park of Lanzhou Jiaotong 
University 
2008-2009 1.00  1.00  1.00  2.70  2.70  
2009-2010 1.00  1.00  1.00  1.80  1.80  
2010-2011 1.00  1.00  1.00  0.38  0.38  
2011-2012 1.00  1.00  1.00  0.38  0.38  
2012-2013 1.00  1.00  1.00  0.97  0.97  
average 1.00  1.00  1.00  0.92  0.92  




Table 4-6 Malmquist indices for the sixteen NUSPs from 2008-2013 
NUSPs time period PTECH SECH EFFCH TECHCH TFPCH 
National Science Park of Beijing University of 
Technology 
2008-2009 1.02  0.93  0.94  1.15  1.08  
2008-2010 0.98  0.80  0.79  1.31  1.04  
2008-2011 1.02  1.19  1.22  0.83  1.01  
2008-2012 1.01  0.97  0.98  1.05  1.03  
2008-2013 1.03  0.93  0.95  1.21  1.15  
average 1.01  0.99  0.99  1.04  1.03  
National Science Park of Beijing University of Chemical 
Technology 
2008-2009 1.00  1.00  1.00  0.77  0.77  
2008-2010 1.00  1.00  1.00  0.49  0.49  
2008-2011 1.00  1.00  1.00  0.31  0.31  
2008-2012 1.00  1.00  1.00  0.32  0.32  
2008-2013 1.00  1.00  1.00  0.18  0.18  
average 1.00  1.00  1.00  0.71  0.71  
National Science Park of Beijing University and Beijing 
University of Chinese Medicine 
2008-2009 1.00  1.00  1.00  0.58  0.58  
2008-2010 1.00  1.00  1.00  0.75  0.75  
2008-2011 1.00  1.00  1.00  0.53  0.53  
2008-2012 1.00  1.00  1.00  0.37  0.37  
2008-2013 1.00  1.00  1.00  0.38  0.38  
average 1.00  1.00  1.00  0.82  0.82  
National Science Park of Tsinghua University 2008-2009 1.00  0.63  0.63  0.89  0.56  
2008-2010 1.00  0.67  0.67  1.45  0.96  
2008-2011 1.00  1.00  1.00  0.53  0.53  
2008-2012 1.00  0.53  0.53  0.63  0.33  
2008-2013 1.00  0.76  0.76  0.67  0.51  
average 1.00  0.95  0.95  0.92  0.87  
National Science Park of Jilin University 2008-2009 1.00  1.25  1.25  0.77  0.96  
2008-2010 1.00  1.40  1.40  0.77  1.07  
2008-2011 1.00  2.64  2.64  0.71  1.88  
2008-2012 1.00  2.64  2.64  0.77  2.03  
2008-2013 1.00  2.64  2.64  0.82  2.17  
average 1.00  1.21  1.21  0.96  1.17  
National Science Park of Harbin Engineering University 2008-2009 1.27  1.00  1.27  1.93  2.45  
2008-2010 1.27  1.00  1.27  1.26  1.60  
2008-2011 1.27  0.91  1.15  1.66  1.91  
2008-2012 1.27  0.79  1.00  1.98  1.98  
2008-2013 1.27  1.00  1.27  1.52  1.93  
average 1.05  1.00  1.05  1.09  1.14  
National Science Park of Donghua University 2008-2009 1.00  0.95  0.95  1.08  1.02  
2008-2010 1.00  0.86  0.86  1.20  1.03  
2008-2011 1.00  0.76  0.76  1.25  0.95  
2008-2012 1.00  0.74  0.74  1.36  1.01  
2008-2013 1.00  0.72  0.72  1.47  1.05  
average 1.00  0.94  0.94  1.08  1.01  
National Science Park of East China University of 
Science and Technology 
2008-2009 1.00  1.00  1.00  1.11  1.11  
2008-2010 1.00  1.00  1.00  1.40  1.40  
2008-2011 1.00  1.00  1.00  0.65  0.65  
2008-2012 1.00  1.00  1.00  0.59  0.59  
2008-2013 1.00  1.00  1.00  0.74  0.74  
average 1.00  1.00  1.00  0.94  0.94  
National Science Park of Zhejiang University 2008-2009 1.00  1.00  1.00  0.99  0.99  
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2008-2010 1.00  1.00  1.00  1.00  1.00  
2008-2011 1.00  1.00  1.00  1.13  1.13  
2008-2012 1.00  1.00  1.00  1.14  1.14  
2008-2013 1.00  1.00  1.00  1.33  1.33  
average 1.00  1.00  1.00  1.06  1.06  
National Science Park of Hefei 2008-2009 1.00  1.03  1.03  0.63  0.64  
2008-2010 1.00  1.03  1.03  0.65  0.67  
2008-2011 0.70  0.73  0.51  0.66  0.34  
2008-2012 0.83  0.87  0.73  0.71  0.52  
2008-2013 0.69  0.96  0.66  0.81  0.54  
average 0.93  0.99  0.92  0.96  0.88  
National Science Park of Nanchang University 2008-2009 1.00  1.00  1.00  0.84  0.84  
2008-2010 1.00  1.00  1.00  1.06  1.06  
2008-2011 1.00  1.00  1.00  1.08  1.08  
2008-2012 1.00  1.00  1.00  1.20  1.20  
2008-2013 1.00  1.00  1.00  1.22  1.22  
average 1.00  1.00  1.00  1.04  1.04  
National Science Park of China University of Petroleum 2008-2009 1.00  1.00  1.00  0.90  0.90  
2008-2010 1.00  1.00  1.00  4.48  4.48  
2008-2011 1.00  1.00  1.00  1.15  1.15  
2008-2012 1.00  1.00  1.00  0.70  0.70  
2008-2013 1.00  1.00  1.00  1.43  1.43  
average 1.00  1.00  1.00  1.07  1.07  
National Science Park of Henan Province 2008-2009 1.00  1.00  1.00  0.74  0.74  
2008-2010 1.00  1.00  1.00  0.76  0.76  
2008-2011 1.00  1.00  1.00  0.70  0.70  
2008-2012 1.00  1.00  1.00  0.54  0.54  
2008-2013 1.00  1.00  1.00  0.49  0.49  
average 1.00  1.00  1.00  0.87  0.87  
National Science Park of Wuhan Donghu 2008-2009 1.00  1.00  1.00  0.82  0.82  
2008-2010 1.00  1.00  1.00  0.78  0.78  
2008-2011 1.00  1.00  1.00  0.27  0.27  
2008-2012 1.00  1.00  1.00  0.39  0.39  
2008-2013 0.43  0.53  0.23  1.19  0.27  
average 0.84  0.88  0.74  1.03  0.77  
National Science Park of Xi'an Jiaotong University 2008-2009 1.03  0.85  0.88  1.17  1.03  
2008-2010 1.39  1.15  1.60  2.13  3.41  
2008-2011 1.39  1.15  1.60  2.32  3.72  
2008-2012 1.39  1.15  1.60  2.00  3.21  
2008-2013 1.39  1.15  1.60  2.17  3.47  
average 1.07  1.03  1.10  1.17  1.28  
National Science Park of Lanzhou Jiaotong University 2008-2009 1.00  1.00  1.00  2.70  2.70  
2008-2010 1.00  1.00  1.00  4.86  4.86  
2008-2011 1.00  1.00  1.00  1.84  1.84  
2008-2012 1.00  1.00  1.00  0.69  0.69  
2008-2013 1.00  1.00  1.00  0.67  0.67  





4.3 Future Discussions 
4.3.1 Determine the position of NUSP in the innovation system 
Before the 2011 Plan, National University Science Parks act like the link between 
academic and industry. It was born for technology incubating, talent training and 
entrepreneurial activity. Another similar park in China is High Technology Industrial 
Development Zone (HTDZ). The objective of HTDZs is also helping develop the 
independent innovation ability. But the purpose of setting HTDZs is more inclined 
to industrialization. In the early days of HTDZ, foreign direct investment is welcome. 
Many HTDZs accepted manufacturing orders from foreign countries. This help to 
attract investment as well as new technologies. However, as time goes on, some 
HTDZs are more like manufacture zones rather than technology development 
zones. Companies in HTDZs take advantage of the preferential policy and 
developed more into export-oriented manufacturing companies. 
On the other hand, the Collaborative Innovation Center proposed by 2011 Plan 
emphasized more on high and new technology development. These institutions 
provide basic research support for scientific use and industrial use. The approved 
innovation centers include Climate Change Research Center of Chinese Academy of 
Science, National Collaborative Innovation Center of THz Science, Collaborative 
Innovation Center of Quantum Material; as well as Collaborative Innovation Center 
of OLED, Collaborative Innovation Center of Advanced Civil Engineering Materials. 
These Collaborative Innovation Centers are led by one research institution or 
university. Other entities (including universities, research institutions, large 
corporations, etc.) participate in the center and take their responsibilities. In brief, 
the purpose of Collaborative Innovation Center is to solve frontier science 
problems that the country is in urgent need of.  
Taken into consideration of the two organizations, we believe that we can 
rearrange our innovation system with the three components. The assumption is 






Figure 4-6 The Assumption of three-park interaction system 
 
  In this innovation system, National University Science Parks will act as a bridge 
between the two organizations. In the Collaborative Innovation Center, a key 
technology is developed by a leading university and several collaborative 
universities. The NUSP then accept the technology when it is prepared for 
commercialization. Especially when the leading university is in northwest or 
southwest of mainland China, it can help the new tenant go into the Science Park 
of collaborative universities where transportation, financing conditions are more 
favorable.  
In the other end, High-tech Industrial Development Zones have long been 
criticized because the manufacturing factories occupied much of the resources in 
the development zones. Every year there are lots of tenant companies graduated 
from the Science Park. Some of them are in a favorable situation, but many of 
them are still far from IPO or being acquired by large corporations. The University 
Science Parks can supply a convenient way for them to enter the high-tech 
development zone. This will both help the tenant companies, and can also improve 
the technology content of the high-tech development zones. 
 
4.4 Implications for Future Strategy 
4.4.1 Organization of National University Science Parks 
For NUSPs who have problem in pure technology efficiency, the problem might 
lie in their management system. Fundamentally, some of the organization 
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structures are not suitable for science parks. It is quite necessary for these NUSPs 
to become independent legal entities. Although most of the parks have already 
reconstructed and established corporate management system, the corporate might 
still be enslaved to regional government and relevant university management 
committee. The Science Park Administration Committee is usually made up by 
officials from local government and relevant university. These officials are 
influenced by the traditional political system in China. Their bureaucratic activities 
seriously affect the operation efficiency of the science park. Moreover, as an 
investor, universities can hardly stop their strong intervention regarding to the 
operation of NUSPs, not to mention setting the park free from campus 
management. The most common method is to appoint chairman and CEO to the 
operating company.  
The relationship between national and local administrative section has also been 
questioned for a long time. Researchers criticized the messy management system 
both vertical and horizontal. Horizontally, both in national government and local 
government, many departments can take in charge of the science parks: like the 
ministry of education as well as ministry and science and technology. The messy 
authority and the complex superior-subordinate relationship seriously affect the 
operating efficiency of science parks. In brief, the administrative system regarding 
to National University Science Parks should be simplified, both inside and 
surrounding the parks. 
4.4.2 Financing of the National University Science Parks 
1)   Capital is the driving force of high-tech start-ups. An NUSP’s value is embodied 
in whether it can provide or introduce enough capital to its tenant companies. 
For some NUSPs with low pure technology efficiency, the capital utilization is 
another weakness.  
The capital input of National University Science Parks mainly comes from 4 
resources: government funding, R&D support from large corporate, profit of 
affiliated enterprise of universities, alumni donations, policy financing supplied 
by commercial and policy banks.  
  For the NUSPs mentioned above, some of them are partly controlled by 
government. In the developing period and daily operating, government 
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investment plays a very influential role. Despite of seeking for investment from 
local government, NUSPs are also trying hard to obtain money from the national 
government. For example, Wuhan city government spends at least 20 million 
RMB to support the development of NUSP. Hangzhou city government also 
supplies 20 million RMB as special fund for high-tech projects. This financing 
channel can do great help in the early construction period of NUSPs. But the 
overreliance on government investment decreases the competing activities in 
the park. Instead of using government investment directly into tenant companies, 
government should built and improves efficient capital market. An open capital 
market would also enable entrepreneurs to take greater risks and invest in 
long-term sectors. Government investment should be used in infrastructure 
construction and technology development, rather than directly invest in tenant 
companies. For example, local government can provide tax deduction and loan 
guarantee to the key industries that might become a regional brand. They should 
also take the responsibility to construct transportation system, sewerage system, 
communication network, power supply system and water supply system, etc. A 
technology exhibition center should also be built by local government, especially 
in the regions where there is more than one park. The case of Nanchang Science 
Park shows that this kind of technology exchange center can integrate the 
innovation resources in the region and accelerate the technology transfer 
activities, which will reduce the technology innovation cost as well as the risk 
tenant companies take.  
2)   Another suggestion is from the case of TusPark Ventures. The function of 
TusPark Ventures is widely accepted by many researchers, and we’d like to talk 
about this in the case study later. As a university backed venture capital 
institution, TusPark Ventures played a crucial role in the operating of the park.  
Venture financing started relatively late in China compared to other developed 
countries. The systematization of venture finance occurred at the end of the 
1990s. During 1991~1993, government backed venture finance company were 
established in Beijing, Shanghai and another two cities. In 1998, enterprise 
backed VC firm and foreign VC firm were legalized in China. While in 2000, 
university backed VC firm occurred. These four kinds of VC firm gradually 
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became the main financing source of university science parks (White et al., 2005). 
Among the four kinds of venture capital, university backed VC firms are quite 
suitable for the incubating function of University Science Parks. Not all of the 
Universities are able to establish their own venture company. But universities 
who have relatively high reputation in a region are likely to do this, just like 
TusPark Ventures. Some outstanding research universities have already 
established venture companies. For example, Tsinghua University, Fudan 
University, and Shanghai Transportation University all have their own university 
backed VC firm. This kind of VC not only obtains funding from university, but also 
collects money from public company. They are also privileged in getting 
information and investing opportunity from academic entrepreneurs. That is why 
this kind of VC mainly prefers to invest in early-stage high-tech start-ups with 
close relationship to universities. The case of TusPark Venture also proved this 
tendency. At this point, universities with certain capability should be encouraged 
in establishing university backed venture institutions. 
4.4.3 The legislation of IPR and its enforcement 
The third factor that might influence the pure technology efficiency of NUSPs 
is intellectual property right (IPR). IPR dispute will increase both risk and cost of 
high-tech start-up companies. 
Previous research suggests that government should strengthen and improve 
the legislation of intellectual property and protect it (Wang & Xue, 2014; Zhang, 
2005). This should not only require legislation, but also ask for enforcement. 
Intellectual proper right has long been a problem in mainland China, sometimes 
this situation keeps foreign organizations cooperating with Chinese companies. 
Although the legislation is getting better and better, the implementation remains 
a tough work. This problem does not just lies in technology transactions. The 
existence of plagiarize blasphemes against the innovative culture from the root. 
In the end of May 2015, to welcome the 110’s anniversary of Fudan University, 
the university published an advertising video which is extremely similar to the 
advertising video of Tokyo University in 2014. The anniversary logo is almost the 
same with Apple’s Touch ID logo. The incident ignites great controversy in the 
Internet. As one of the top universities in China, Fudan University does not 
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respect intellectual property right as it promises. This further encourages the 
activities of academic misconduct. Moreover, there is an old saying in China: the 
law cannot be enforced when everyone is an offender. Under this situation, the 
implementation of relative laws seems to be more difficult.  
While for National University Science Parks, the problem mainly lies in 
technology transactions. Science parks usually pay more attention to hiring 
employees with technological or engineering background. However, almost all of 
the parks are in desperate need of professionals majored in technology transfer, 
for example, patent attorney. Science Parks now lay too much stress on 
technological and engineering talents and these activities usually leads to future 
troubles for tenant companies, sometimes also leads to legal conflicts. The hiring 
of professional talents of technology transfer will avoid these problems and 
improve the working efficiency of National University Science Parks.  
4.4.4 Education reform and talent training 
  As a fundamental factor, the quality of employees will affect both pure 
technology efficiency and scale efficiency. A high-level management team will 
improve the working efficiency in daily operating. On the other side, high quality 
employees make it possible to do better things with fewer people, which is likely 
to increase the scale efficiency.  
For researchers, not only quality but also quantity should be improved. Zhou 
and Leydersdorff (2006) explain that the number of Chinese scientific papers 
increased greatly during the last decade. In some special field, China shows 
powerful development momentum in recent years. Data suggests that in 2004, 
the number of Chinese scientific paper reached to No.5. However, the quoted 
rate remains low compared to other countries. This illustrates the situation that 
although the quantity of papers increased, the quality of academic level does not 
catch up.  
Recently in colleges and universities, the percentage of science and 
engineering degree is decreasing year by year. On this basis, many researchers go 
abroad for further study and would not like returning back to China. Both 
national and local government issue many privileged policies to attract these 
researchers. For example, government will provide special fund for returnee 
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entrepreneurs. This might be a good solution. But as there are more and more 
overseas researchers these years, the competition is more and more fierce. 
Some researchers choose to stay outside because the cost of returning is no 
longer as low as before. While on the long run, we need to expand the base of 
science and engineering researchers. One possible way is to lower the 
enrollment mark and tuition fee of special disciplines⑯.  
Another indirect method is to cancel undergraduate education of law. This has 
long been discussed in China (Shi, 2014; Yu, 2007; Han, 2003). We might consider 
turning these subjects into selective courses in undergraduate level, and 
expanding the offers for graduate school. This could also help to subdivide 
managers and lawyers and make them more specified and professional in a 
certain field. 
A culture of entrepreneurship and innovation spirit should also be constructed 
around the parks and their related universities. Universities should also increase 
cross subject, which might become a breeding ground for creativity 
4.4.5 The demand of establishing a third-party assessment system 
  In the level of national government, a professional evaluation system should 
be built for National University Science Parks. This institution should be 
independent from government and universities. The independence of this 
institution is quite important. This institution must stand on objectivity and 
fairness. It should become a measurement of project approval, implementation, 
and financial aid. 
A third-party assessment system for National University Science Parks is 
needed. The current assessment system in China is built upon relative 
management section. The traditional use of the assessment is internal evaluation. 
The evaluation is used to adjust policy tools. 
The Ministry of Science and Technology is the main department for managing 
NUSPs. The assessment center usually takes full responsibility to the evaluation 
of all Science and Technology projects in China. The assessment center has 
                                                   
⑯ Usually tuition fee in top universities are set by state-specified standards. Foreign languages 
majors cost about 6000 Yuan every year, art majors cost 10000 Yuan and others usually cost 5000 
Yuan. Medicine and other special majors also have their own standard. Science and engineering are 
usually taken as ordinary majors.  
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successfully evaluated most science and technology projects, and provides 
valuable advice to policy makers. However, they seldom take serious of the 
implementation situation of the plans for each Science Park. Even the objects of 
the year is not completed, few Science Park is not likely to be punished. More 
importantly, there is no assessment from external professional institutions.  
Up to now, there is no law according to the evaluation of NUSP performance. 
There’s no demand from public to assessing the NUSPs, this in some extent 
reduced the positivity of NUSPs for pursuing high efficiency. While other benefit 
correlations like industry associations, universities and companies are asking for 
a scientific, fair and open assessment system.  
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Chapter 5 Case Study and Conclusions 
5.1 National Science Park of Tsinghua University and TusPark Ventures 
1) National Science Park of Tsinghua University was established in 2000 within 
China’s first high-tech experiment zone – Zhongguancun Science Park. 
Tsinghua Science Park can not only enjoy the outstanding network and 
infrastructure in Zhongguancun, it can also obtain the support from 
government preferential policies with priority. There are over 40 universities 
and colleges, 67 key laboratories and 28 national engineering research 
centers around (Wang, 2012). As a high-tech incubator, the number of 
companies in Tsinghua Park is up to 450, including top 500 intermediary 
institutions and over 200 high-tech tenants. This particularly favorable 
condition can never be found in any other regions in China. The advantages 
of talent and capital resources and the strong strength of R&D lead to high 
occupancy rate of Tsinghua Science Park. Mei (2009) shows in her research 
that, over 70% of the tenants in Tsinghua Park established close cooperation 
relationship with the university. The R&D expense in Tsinghua Park is more 
than 3000 million Yuan (about 480 million dollars). This, in return, helps the 
development of the university’s research capability.  
After over 10 years’ development, Tsinghua Park keeps high output. The 
quality and scale of both science park and tenant companies are improved 
significantly. However, there are always excessive resources wasted. In a 
long time of trial and error, Tsinghua University Science Park brought out a 
radiation system: the park takes advantage of its brand and cooperate with 
other local governments, and established branches in other areas with the 
same operating system. Tsinghua Science Park Venture Capital plays a key 
role in this process. 
2) Tsinghua Science Park Venture Capital，also named as TusPark Ventures or 
TusPark Capital, is the venture investment arm of Tsinghua Science Park. 
TusPark Venture is founded in March 2001. It is limited partnership venture 
capital firm recombined by Tsinghua Incubator Company and Technology 
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Management Company. The original Tsinghua Science Park Construction 
Company and Tsinghua University Education Foundation are the top two 
shareholders. The other partner includes Zhongguancun Park, National 
Development and Reform Commission, Beijing Development and Reform 
Commission and other private capital. This is the first venture capital 
controlled by the University Education Foundation. TusPark Venture might 
not be a long brand compared to other famous Ventures. Its development 
was fast and steady. Right now, TusPark Venture became one of the 
influential ventures in China. In the year 2011, it is selected as the “top ten 
venture capital companies in the early days”. It has also been chosen as the 
Top 50 venture capital companies in China for many years. 
Figure 5-1 the equity share of TusPark Ventures (Wang, 2011) 
 
Tuspark Ventures now manages over 150M USD capital and assets, which 
focus on early-stage, hi-tech investment. In the past 10 years, Tuspark 
Ventures has invested over 40 portfolio companies, which covers TMT, 
Bio-Tech, Clean-Tech and other industrial sectors. Some of them have been 
listed in either NASDAQ or local stock exchange, and had realized promising 
financial returns to its investors. Tuspark Ventures’ experience proves that 
their business model does provide the multi-wins scenario for 
entrepreneurs, investors, government, university, industries and NUSP as 
fund managers. 
Basically speaking, the achievements made by Tuspark Venture rely highly 
on the intellectual resources and the entrepreneurial environment provided 
by Tsinghua University. The perfect infrastructure, entrepreneurial service 
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important factors that drive the technology transfer process. The high-tech 
industrial cluster of Zhongguancun also helps to lower the entrepreneurial 
risk and improve the growth speed. 
 
The diversified financing channels of Tuspark Venture are an essential 
success point. One important channel is from Tsinghua Education 
Foundation. While the request or regulations of how to use the fund are not 
strictly ruled by the Foundation. Tuspark can handle them freely.  
On the contrast, government investment from both Beijing City and national 
government are usually constrained with a lot of restrictions. The use of 
government investment has to be put into relative industries. This is mainly 
shown in the following aspects: 
 Supporting policies for returnees. Some financial institutions will 
provide fast-tracked loan to returnee entrepreneurs. They might also 
provide free sponsorship funds for eligible returnee entrepreneurs. 
 Tuspark Venture also introduces governmental leading fund to support 
star-up companies including the innovation fund for small and medium 
sized enterprises supplied by Ministry of Science and Technology, local 
innovation fund from Zhongguancun Management Committee, Beijing 
Scientific Association and Haidian District local government, etc. 
 Tuspark venture also has special project for growth type companies⑰. 
They negotiate with special fund like industrialization fund of 
Zhongguancun and Haidian District. Industries associations might also 
provide such kind of special fund for companies of a certain industry. 
 Intellectual Property Fund also supports a lot. Tuspark venture 
introduces IP Special Fund from Beijing Scientific Association, 
Zhongguancun Patent Promoting Fund and some other similar fund to 
help star-ups survive during the tough beginning period. 
The third capital resources come from abroad. Overseas venture 
institutions, enterprises, government, financial institutions, universities and 
                                                   
⑰ Growth type companies here refers to companies who are possible to expand in the following few 
years and expecting a favorable development prospects. 
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research institutions seek to cooperate with Tsinghua University Science 
Park. Tuspark Venture established strategic cooperation network with these 
organizations and expanded their financing channel. In the second half of 
2006, TusPark Venture came up with the “Diamond Project” to cultivate the 
world’s first-class enterprise. The initial capital is 200 million Yuan from Tus 
Park itself. The following 1000 million Yuan is from other organizations and 
TusPark will take the responsibility to manage the investment.   
3)   From the view of outcome, Tsinghua University is one of the most 
successful Science Parks in China. Its success cannot be realized without 
venture capital operation of TusPark Ventures. Tsinghua Science Park 
provides advantageous software and hardware environment for ventures 
and truly combined venture capital and incubating activities. In Tsinghua 
Park, the number of enterprises in the park is almost 500, among these 
enterprises; about 200 are high-tech start-ups. The rest of them are 
intermediary institutions providing services like accounting, patent agency, 
banks and other venture institutions. The park also built a network with 
various organizations. Figure 5-2 shows the network of Tsinghua University 
Science Park. 
 















The TusPark Venture acts like an important link in this network. Tenant 
companies can obtain professional entrepreneurial and growth consulting 
services, and develop relationships with Tsinghua University through 
TusPark Venture. The company also organizes various communication 
activities for tenant companies, for example, industry salon, CEO meetings, 
investment and financing roadshow, products exhibitions. These activities 
promoted business exchanges and cooperation among researchers, 
entrepreneurs, and investors, driving the formation of industry clusters. 
TusPark Venture also has close cooperation with local and national 
government. They helped a lot in the implementation of preferential 
policies, and realized government functions. One of the important services 
is helping tenant companies to apply for various projects and policy 
supports. This improved the successful probability and saved a lot of time 
for the tenants. Other policies usually include tax reduction or tax 
exemption, reimburse of R&D expenditure, and equipment maintenance. 
The various preferential policies that the Tuspark Venture obtain from the 
government can greatly improve the R&D efficiency and employees’ quality, 
which will eventually lower the operating cost of tenant companies. 
Despite of the network with companies and government, TusPark Venture 
also has its own financing process in daily operating. According to the data 
of ZERO2IPO research center⑱, among the companies Tuspark invested, 28% 
are IT companies, 24% are entertainment and media industry, followed by 
16% electronic equipment and others including biotechnology, new energy, 
medicine and health, etc. From the view of investment amount, IT industry 
occupied 44.9%, clean and new energy covers 34.9%. IT industry, as a 
traditional venture industry, still obtained most of the investment. Clean and 
new energy is highly valued these years because of the great market and 
positive practical significance. The industry developed in a rapid speed in 
the past few years and gradually became one of the focuses in Tsinghua 
Science Park. The management team of TusPark Venture is built upon the 
                                                   




intellectual advantages of Tsinghua University. This team owns a lot of 
experienced managers in high-tech industries. Some of them are back from 
the United States. They brought in their experience and knowledge into 
TusPark Venture and trained fellows in the past few years. Compared to 
other Science Parks, TusPark Venture are more like to invest in companies in 
the start-up stage. In the data we mentioned earlier, 76% of the tenants are 
in the start-up stage. This percentage is much higher than other University 
Science Parks but is more in line with the purpose of setting up National 
University Science Parks. 
 
5.2 National University Science Park of Nanchang University and Technology 
Exhibition Center 
1) National University Science Park of Nanchang University is the only NUSP 
showing a growing efficiency during the six years. However, the background 
of this science park is quite ordinary compared to others. Nanchang 
University is located in Jiangxi Province in mainland China. This is a relatively 
less developed area compared to other provinces. According to the data 
from the Statistics Bureau, the GDP of Jiangxi Province in 2014 is 1570.86 
billion Yuan; GDP per capita is 34737.09 Yuan which is lower than the 
average value of China. Nanchang University Science Park is under the 
control of Nanchang University. In the rank done by Team of China 
University Evaluation of China University Alumni Association, Nanchang 
University ranks No. 78 in 2014. The scientific ability and educating ability 
are scored as 62.39 and 64.66⑲.   
National University Science Park of Nanchang University was established in 
2001. It was the only university science park in Jiangxi Province up to 2013. 
In 2004, the park passed the evaluation of Ministry of Science and 
Technology and Ministry of Education became a National University Science 
Park.   
2) As the only National Science Park in the province, Nanchang Science Park 
                                                   
⑲ The reference values are both 100 from Peking University. Tsinghua University’s score is 98.71 
and 96.61 separately.  
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monopolized all the province resources for a long time. At the same time, it 
built a virtual network connecting the whole province’s 95 county level 
industrial parks and provides technology support. This is a very reasonable 
and convenient way to gather and distribute resources.  
In fact, this is very similar to National Science Park of Tsinghua University. In 
the case of Tsinghua University, the science park gather resources from all 
over the country, while in this case, Nanchang University Science Park can 
attract resources within the province. Of cause, there were some 
differences between the two. The quantity and quality of resources differs a 
lot. In this situation, Nanchang Science Park does not pursue extremely new 
and high technology, they choose to concentrate on agriculture related 
technologies, energy technologies, etc. The viability of these tenant 
companies is much higher than those high technologies in economic 
developed areas. In need of other high technologies, Nanchang Science Park 
decides to obtain from technology trade 
3) The park pays high attention to technology trade. Usually for an NUSP like 
Nanchang University Science Park, there are two management teams. One is 
science park management committee, the other one is operating company. 
As we have stated in Chapter 4, the science park management committee 
usually exceed its power to interfere in the daily operation of the park. In 
Nanchang University Science Park, the management committee takes the 
responsibility of promoting technology transfer from the university to the 
park. 
In 2007, Nanchang University Park built a technology trade market, which is 
the only equity trade market established by a university science park. This 
market covers more than 1200 square meters, and is equipped with the 
most developed information system and inquiry system. The technology 
exhibition is free to the public almost all the time. It supplies information 
about new scientific achievements, patents, high-tech talents, scientific 
instruments and enterprise demand. Moreover, the park introduced the 
idea of “patent supermarket”. This supermarket is a platform used to sell 
patents. The patents and technologies in the exhibition center are labelled 
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like goods in a supermarket. People can search and buy the technologies 
easily compared to the traditional methods. This idea greatly accelerated 
the technology transfer process. 
Later, in order to realize cross-regional and cross-organizational strategy and 
expand the technology market, the exhibition center signed strategy 
cooperation contract with China Beijing Equity Exchange. Up to 2012, there 
is more than 30 thousand information listed in the system. Patents and 
proto-types are more than 200. The center successfully organized 80 trading 
exhibitions and facilitated 13 transactions.  
5.3 National University Science Park of Zhejiang University 
1)   Zhejiang University Science Park was built in 2000, one of the first 
experimental university science parks. It became a National University 
Science Park in May, 2001. In Chapter 4, we find that Zhejiang University 
Science Park’s efficiency performance is quite high and stable. The base 
university is Zhejiang University, which is also one of the top universities in 
China. This ensures the science park with solid foundation both in research 
ability and talent quality. Different from many other NUSPs, Zhejiang 
University Science Park values much about the construction of high-tech 
service system. The system provide services including technology 
introduction, business registration, human resource, financing consulting, 
tax registration, technology transfer, high-tech project application, etc. The 
park also invited Hangzhou HIDZ to extend into the science park, which can 
also provide convenient services to tenant companies. 
2)   The abundant private enterprises in Zhejiang Province are the unique 
advantage for entrepreneurship. Zhejiang Province is famous for its private 
enterprises since Chinese Economic Reform. In the last 30 years, the 
province government encourages entrepreneurial activities and carried out 
many policies to support small and medium sized enterprises. The province 
embraced a more open approach to attract foreign direct investment and 
entrepreneurial spirit. In the “Top 500 private enterprises” selected by 
All-China Federation of Industry and Commerce, Zhejiang Province remains 
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the first for 16 years. In the year 2014, 138 of the 500 enterprises come 
from Zhejiang Province.  
Firstly, this province-wide entrepreneurship atmosphere can seldom be 
found in other part of China ⑳. Based on this atmosphere, high-tech 
entrepreneurship is much more acceptable for professors and students in 
Zhejiang University than in other universities. The university even carried 
out regulations and plans to encourage teaching and administrative staff to 
start business in the science park. Students are also encouraged especially 
master students. They are even allowed to stop classes temporally. On the 
other side, Zhejiang University opened up its scientific research base and 
other resources to the science park. This activity has also aroused the 
enthusiasm of teachers and students (Si, 2011).  
Secondly, Zhejiang University Science Park established two venture capital 
funds in the science park. One is cooperated with many famous companies, 
the other one is mainly used for entrepreneurship related to certain 
industries. Despite of these efforts, private enterprises in Zhejiang Province 
contribute a lot of private capital for entrepreneurship, the percentage of 
investment form Zhejiang private enterprises covers more than 60% of all 
the investment (Shan, 2009).  
3)   Zhejiang University Science Park also tried to expand its influence to the 
surrounding area. It built up three other branch parks in Zhejiang Province, 
and a fourth branch in Nanchang, Jiangsu. These new parks accelerate the 
industrial radiation of Zhejiang University Science Park. It should be noticed 
that the branch park in Nanchang Province cooperated with the technology 
transfer center of Nanchang University. To some extent, it brings new 
technologies to Nanchang Science Park as supplementary, for example, 
information technology, new material and nanotech, mechanical and 
electronic integration as well as biotechnology and medicine.  
 
 
                                                   




National University Science Parks has experienced about 20 years’ 
development in China. They provide great impetus to the local and national 
economy. While with the emerging of new technology project, some of the 
resources flow to the Collaborative Innovation Center. We conducted static 
and dynamic analysis in Chapter 4 with Data Envelopment Analysis. The 
results indicated that the efficiency of NUSPs was influenced by this new 
situation and kept decreasing in the recent few years. How will NUSPs 
overcome its bottle neck and stand up again become an urgent affair.  
Traditionally we look at the performance of a university science park 
mainly from the contribution it brings to local society. This research looks at 
performance from the view of efficiency. Thus many science parks that are 
normally considered as successful are not as efficient as we thought. While 
other unimpressive science parks might make quite efficient use of the 
limited resources, and received good results. 
The traditional organization structure and administrative management 
might lead to low pure technology efficiency. A reform is needed for such 
science parks to ensure high operating efficiency. Another factor that might 
influence the management team is the quality of staffs. Professional talents 
will improve the pure technology efficiency apparently. 
The second factor is how the NUSP attract and make use of resources. In 
Chapter 4 we found, most of the high efficient Science Parks had advantage 
in gathering resources in an area. This is a process of gathering and 
distributing. The park attracts surrounding resources, while the tenant 
companies had better be at the service of local residents or industries. The 
flowing and mutually benefited relationship will create a win-win 
atmosphere in the region and greatly accelerate regional economy 
development. 
Third, government should act as policy maker and guidance, and help to 
build up a new third-part assessment system. This will further help NUSPs to 
realize their function of a platform.  
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At last, our research examines the role of university-backed venture 
capital institution from the case of TusPark Ventures, Nanchang and 
Zhejiang University Science Park. Although we now have plenty of 
government-backed ventures, university-backed ventures are far more 
flexible and suitable for incubating activities within National University 
Science Parks. These science parks show us the significant influence of 
university-backed ventures, regional advantages and private capital. We 
hope these implications can help to increase the efficiency of National 
University Science Parks in the near future. 
5.5 Limitations and Future Research 
Our research chose Data Envelopment Analysis to evaluate the efficiency 
of National University Science Parks. These are several limitations that might 
influence the research results. 
Firstly, DEA is widely used in industry analysis. Although some researchers 
also apply DEA to evaluate science parks, this method still has problem in 
dealing with measurement error and statistic interference. 
Secondly, in this research, we collect our raw data from the statistic year 
book of torch plan. This can ensure data’s integrity to a large extent. Even so, 
the samples we can obtain are only 16 NUSPs compared to 95 in all. We 
have attempted to obtain data from the parks one by one. However, some 
reports from the science parks are quite different from those on the Year 
Book. In consideration of the consistency of raw data, we decided to give up 
the data from NUSPs and use the nation’s official report. It should be 
noticed that, the figure submitted to the superior departments might be 
modified.  
Thirdly, the selection of inputs and outputs might affect the results. In this 
research we choose 5 inputs and 4 outputs to make the analysis. We suggest 
that future research can try different factors to evaluation from another 
perspective. In industry analysis, some researchers also tried individual 
output or input ratio analysis. This can examine the differences on individual 
factors between the efficient and inefficient industries. If the sample is small, 
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this method will be useful to research about the differences between 
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Appendix 1 Performance of National University Science Parks from 2008 to 2013 
 
Appendix1-1 Performance of University Science Parks in 2008 
Name of University Science Park TOE PTE SE RTS 
National Science Park of Beijing University of Technology 0.71  0.76  0.94  Increasing 
National Science Park of Beijing University of Chemical Technology 1.00  1.00  1.00  Constant 
National Science Park of Beijing University and Beijing University of Chinese Medicine 1.00  1.00  1.00  Constant 
National Science Park of North China Electric Power University 1.00  1.00  1.00  Constant 
National Science Park of Tsinghua University 0.89  1.00  0.89  Decreasing 
National Science Park of China Agricultural University 1.00  1.00  1.00  Constant 
National Science Park of Nankai University 1.00  1.00  1.00  Constant 
National Science Park of Shenyang University of Technology 0.94  1.00  0.94  Increasing 
National Science Park of Jilin University 0.38  0.59  0.65  Increasing 
National Science Park of Harbin Engineering University  0.40  0.47  0.84  Increasing 
National Science Park of Harbin University of Technology 0.83  0.83  1.00  Constant 
National Science Park of Donghua University 0.96  1.00  0.96  Increasing 
National Science Park of East China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of East China Normal University 1.00  1.00  1.00  Constant 
National Science Park of Jiangnan University 1.00  1.00  1.00  Constant 
National Science Park of Southeast University 0.87  0.99  0.88  Increasing 
National Science Park of Zhejiang University 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang Province 1.00  1.00  1.00  Constant 
National Science Park of Hefei 0.92  0.97  0.95  Constant 
National Science Park of Nanchang University 0.91  1.00  0.91  Increasing 
National Science Park of Shandong University 1.00  1.00  1.00  Constant 
National Science Park of China University of Petroleum 1.00  1.00  1.00  Constant 
National Science Park of Henan Province 1.00  1.00  1.00  Constant 
National Science Park of Wuhan Donghu 1.00  1.00  1.00  Constant 
National Science Park of Chongqing University 1.00  1.00  1.00  Constant 
National Science Park of Electronic Science and Technology of China 0.18  0.57  0.32  Increasing 
National Science Park of Xi’an Jiaotong University 0.62  0.66  0.95  Constant 
National Science Park of Lanzhou Jiaotong University 0.69  1.00  0.69  Increasing 
















Appendix1-2 Performance of University Science Parks in 2009 
Space Area  (sq.m) TOE PTE SE RTS 
National Science Park of Beijing University of Technology 0.67  0.78  0.85  Increasing 
National Science Park of Beijing University of Aeronautics and Astronautics 1.00  1.00  1.00  Constant 
National Science Park of Beijing University of Chemical Technology 1.00  1.00  1.00  Constant 
National Science Park of Beijing Jiaotong University 0.38  1.00  0.38  Increasing 
National Science Park of Beijing University and Beijing University of Chinese Medicine 1.00  1.00  1.00  Constant 
National Science Park of North China Electric Power University 1.00  1.00  1.00  Constant 
National Science Park of Tsinghua University 0.47  1.00  0.47  Decreasing 
National Science Park of China Agricultural University 1.00  1.00  1.00  Constant 
National Science Park of Shenyang University of Technology 0.93  1.00  0.93  Increasing 
Qixianling National Science Park of Dalian University of Technology 1.00  1.00  1.00  Constant 
National Science Park of Jilin University 0.43  0.71  0.60  Increasing 
National Science Park of Harbin Engineering University  1.00  1.00  1.00  Constant 
National Science Park of Donghua University 0.87  1.00  0.87  Increasing 
National Science Park of East China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of East China Normal University 1.00  1.00  1.00  Constant 
National Science Park of Shanghai University 0.76  0.97  0.78  Constant 
National Science Park of Shanghai Jiaotong University 0.54  0.55  0.97  Constant 
National Science Park of Jiangnan University 1.00  1.00  1.00  Constant 
National Science Park of Southeast University 0.88  0.92  0.95  Constant 
National Science Park of Zhejiang University 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang Province 1.00  1.00  1.00  Constant 
National Science Park of Hefei 0.74  0.96  0.78  Increasing 
National Science Park of Nanchang University 1.00  1.00  1.00  Constant 
National Science Park of Shandong University 1.00  1.00  1.00  Constant 
National Science Park of China University of Petroleum 1.00  1.00  1.00  Constant 
National Science Park of Henan Province 1.00  1.00  1.00  Constant 
National Science Park of Wuhan Donghu 1.00  1.00  1.00  Constant 
National Science Park of South China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Chongqing University 1.00  1.00  1.00  Constant 
National Science Park of Sichuan University 0.63  0.69  0.92  Constant 
National Science Park of Electronic Science and Technology of China 0.63  0.66  0.95  Constant 
National Science Park of Xi’an Jiaotong University 0.45  0.52  0.87  Increasing 
National Science Park of Northwest University of Technology 0.20  0.38  0.53  Increasing 
National Science Park of Lanzhou Jiaotong University 1.00  1.00  1.00  Constant 
National Science Park of Harbin University of Science and Technology 0.84  1.00  0.84  Increasing 
National Science Park of Shanghai University of Electric Power 1.00  1.00  1.00  Constant 










Appendix1-3 Performance of University Science Parks in 2010 
Space Area  (sq.m) TOE PTE SE RTS 
National Science Park of Beijing University of Technology 0.61  0.64  0.95  Constant 
National Science Park of Beijing University of Chemical Technology 0.59  1.00  0.59  Increasing 
National Science Park of Beijing Jiaotong University 0.60  0.91  0.66  Constant 
National Science Park of Beijing University and Beijing University of Chinese Medicine 1.00  1.00  1.00  Constant 
National Science Park of Tsinghua University 0.54  1.00  0.54  Decreasing 
National Science Park of China Agricultural University 1.00  1.00  1.00  Constant 
National Science Park of Northeastern University 1.00  1.00  1.00  Constant 
National Science Park of Shenyang University of Technology 0.70  0.83  0.83  Constant 
National Science Park of Jilin University 0.38  0.74  0.52  Constant 
National Science Park of Harbin Engineering University  0.56  0.67  0.82  Constant 
National Science Park of Harbin University of Technology 0.66  0.69  0.95  Constant 
National Science Park of Donghua University 0.69  0.69  0.99  Constant 
National Science Park of East China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Shanghai University 0.64  0.82  0.78  Increasing 
National Science Park of Shanghai Jiaotong University 0.72  0.79  0.91  Constant 
National Science Park of Shanghai University of Science and Technology 0.70  0.89  0.79  Constant 
National Science Park of Jiangnan University 0.88  1.00  0.88  Decreasing 
National Science Park of Southeast University 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang University 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang Province 1.00  1.00  1.00  Constant 
National Science Park of Hefei 0.79  1.00  0.79  Increasing 
National Science Park of Nanchang University 1.00  1.00  1.00  Constant 
National Science Park of China University of Petroleum 1.00  1.00  1.00  Constant 
National Science Park of Henan Province 1.00  1.00  1.00  Constant 
National Science Park of Wuhan Donghu 1.00  1.00  1.00  Constant 
National Science Park of South China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Sichuan University 1.00  1.00  1.00  Constant 
National Science Park of Electronic Science and Technology of China 1.00  1.00  1.00  Constant 
National Science Park of Xi’an Jiaotong University 0.84  0.94  0.90  Increasing 
National Science Park of Northwest University of Technology 1.00  1.00  1.00  Constant 
National Science Park of Lanzhou Jiaotong University 1.00  1.00  1.00  Constant 
National Science Park of Shanghai University of Electric Power 1.00  1.00  1.00  Constant 
National Science Park of Renmin University of China 0.84  0.88  0.95  Constant 
National Science Park of Daqing Petroleum Institute 1.00  1.00  1.00  Constant 
National Science Park of Zhenjiang 0.62  0.82  0.76  Constant 











Appendix1-4 Performance of University Science Parks in 2011 
Space Area  (sq.m) TOE PTE SE RTS 
National Science Park of Peking University 0.69  0.72  0.96  Decreasing 
National Science Park of Beijing University of Technology 0.46  0.49  0.94  Constant 
National Science Park of Beijing University of Aeronautics and Astronautics 1.00  1.00  1.00  Constant 
National Science Park of Beijing University of Chemical Technology 0.75  0.88  0.85  Constant 
National Science Park of Beijing Jiaotong University 1.00  1.00  1.00  Constant 
National Science Park of University of Science and Technology Beijing 1.00  1.00  1.00  Constant 
National Science Park of Beijing Institute of Technology 0.96  1.00  0.96  Decreasing 
National Science Park of Beijing University and Beijing University of Chinese Medicine 0.97  0.99  0.98  Constant 
National Science Park of North China Electric Power University 0.90  1.00  0.90  Increasing 
National Science Park of Tsinghua University 0.79  1.00  0.79  Decreasing 
National Science Park of Hebei University of Technology 1.00  1.00  1.00  Constant 
National Science Park of Yanshan University 0.74  1.00  0.74  Decreasing 
National Science Park of Northeast University 1.00  1.00  1.00  Constant 
National Science Park of Shenyang University of Technology 1.00  1.00  1.00  Constant 
Qixianling National Science Park of Dalian University of Technology 0.56  0.64  0.88  Constant 
National Science Park of Jilin University 0.65  0.75  0.87  Constant 
National Science Park of Harbin Engineering University 0.43  0.59  0.72  Constant 
National Science Park of Harbin University of Technology 1.00  1.00  1.00  Increasing 
National Science Park of Donghua University 0.70  0.81  0.87  Constant 
National Science Park of Fudan Unviersity 0.82  1.00  0.82  Decreasing 
National Science Park of East China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of East China Normal University 0.92  1.00  0.92  Increasing 
National Science Park of Shanghai University 0.77  0.91  0.85  Constant 
National Science Park of Shanghai Jiaotong University 0.70  1.00  0.70  Decreasing 
National Science Park of Shanghai University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Tongji University 0.42  0.43  0.97  Decreasing 
National Science Park of China University of Mining and Technology 1.00  1.00  1.00  Constant 
National Science Park of Southeast University 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang University 1.00  1.00  1.00  Constant 
National Science Park of Hefei 0.32  0.35  0.90  Constant 
National Science Park of Nanchang University 1.00  1.00  1.00  Constant 
National Science Park of Shandong University 1.00  1.00  1.00  Constant 
National Science Park of China University of Petroleum 0.96  1.00  0.96  Decreasing 
National Science Park of Henan Province 1.00  1.00  1.00  Constant 
National Science Park of Wuhan Donghu 0.31  0.35  0.90  Increasing 
National Science Park of South China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Zhongshan University 0.78  0.80  0.98  Constant 
National Science Park of Chongqing 0.69  0.76  0.91  Increasing 
National Science Park of Sichuan University 0.76  0.80  0.96  Constant 
National Science Park of Southwestern University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Yunnan Province 0.75  0.99  0.76  Increasing 
National Science Park of Xi'an Jiaotong University 0.86  0.86  0.99  Constant 
National Science Park of Northwest University of Technology 1.00  1.00  1.00  Constant 
National Science Park of Lanzhou University 1.00  1.00  1.00  Constant 
National Science Park of Lanzhou Jiaotong University 0.84  1.00  0.84  Increasing 
National Science Park of Xinjiang University 0.79  1.00  0.79  Increasing 
National Science Park of Harbin University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Shanghai University of Electric Power 1.00  1.00  1.00  Constant 
 71 
 
National Science Park of Renmin University of China 1.00  1.00  1.00  Constant 
National Science Park of North Central University of Shanxi Province 0.78  0.91  0.85  Increasing 
National Science Park of Nanjing University of Technology 0.68  0.99  0.69  Increasing 
National Science Park of Daqing Petroleum Institute 1.00  1.00  1.00  Constant 
National Science Park of Soochow University 0.41  0.47  0.88  Increasing 
National Science Park of Zhenjiang 0.56  0.60  0.94  Constant 
National Science Park of Ningbo University 1.00  1.00  1.00  Constant 
National Science Park of Huazhong University of Science and Technology 0.27  0.40  0.68  Constant 
National Science Park of Kunming University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Science and Technology Liaoning 1.00  1.00  1.00  Constant 
National Science Park of Liaoniang Technical University 1.00  1.00  1.00  Constant 
National Science Park of Qingdao 0.87  0.95  0.92  Constant 



























Appendix1-5 Performance of University Science Parks in 2012 
Space Area  (sq.m) TOE PTE SE RTS 
National Science Park of Peking University 0.39  0.39  1.00  Constant 
National Science Park of Beijing University of Technology 0.38  0.41  0.93  Increasing 
National Science Park of Beijing University of Chemical Technology 0.95  1.00  0.95  Increasing 
National Science Park of Beijing Jiaotong University 1.00  1.00  1.00  Constant 
National Science Park of University of Science and Technology Beijing 1.00  1.00  1.00  Constant 
National Science Park of Beijing Institute of Technology 0.96  1.00  0.96  Decreasing 
National Science Park of Beijing University of Posts and Telecommunications 0.76  0.98  0.78  Constant 
National Science Park of Beijing University and Beijing University of Chinese Medicine 0.88  1.00  0.88  Increasing 
National Science Park of North China Electric Power University 0.99  1.00  0.99  Increasing 
National Science Park of Tsinghua University 0.45  1.00  0.45  Decreasing 
National Science Park of China Agricultural University 1.00  1.00  1.00  Constant 
National Science Park of Hebei University of Technology 0.89  1.00  0.89  Decreasing 
National Science Park of Yanshan University 1.00  1.00  1.00  Constant 
National Science Park of Northeast University 0.88  1.00  0.88  Decreasing 
National Science Park of Shenyang University of Technology 1.00  1.00  1.00  Constant 
Qixianling National Science Park of Dalian University of Technology 0.96  1.00  0.96  Increasing 
National Science Park of Jilin University 0.68  0.82  0.83  Constant 
National Science Park of Harbin Engineering University 0.48  0.77  0.62  Constant 
National Science Park of Harbin University of Technology 1.00  1.00  1.00  Constant 
National Science Park of Donghua University 0.68  0.82  0.83  Constant 
National Science Park of East China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of East China Normal University 0.80  0.96  0.83  Increasing 
National Science Park of Shanghai University 0.67  0.86  0.78  Constant 
National Science Park of Shanghai Jiaotong University 1.00  1.00  1.00  Constant 
National Science Park of Shanghai University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Tongji University 0.54  0.54  0.99  Constant 
National Science Park of Nanjing University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang University 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang Province 0.82  1.00  0.82  Increasing 
National Science Park of Hefei 0.48  0.64  0.75  Decreasing 
National Science Park of Nanchang University 1.00  1.00  1.00  Constant 
National Science Park of Shandong University 1.00  1.00  1.00  Constant 
National Science Park of China University of Petroleum 1.00  1.00  1.00  Constant 
National Science Park of Henan Province 1.00  1.00  1.00  Constant 
National Science Park of Wuhan Donghu 0.87  0.99  0.88  Constant 
National Science Park of South China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Zhongshan University 0.91  0.91  1.00  Constant 
National Science Park of Chongqing 1.00  1.00  1.00  Constant 
National Science Park of Chengdu Southwestern Jiaotong University 1.00  1.00  1.00  Constant 
National Science Park of Sichuan University 0.58  0.73  0.79  Constant 
National Science Park of Southwestern University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Xi'an Jiaotong University 0.75  0.76  0.99  Constant 
National Science Park of Lanzhou University 1.00  1.00  1.00  Constant 
National Science Park of Lanzhou Jiaotong University 0.82  0.86  0.95  Constant 
National Science Park of Xinjiang University 1.00  1.00  1.00  Constant 
National Science Park of Harbin University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Shanghai University of Electric Power 1.00  1.00  1.00  Constant 
National Science Park of Renmin University of China 0.54  0.62  0.87  Increasing 
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National Science Park of North Central University of Shanxi Province 0.95  1.00  0.95  Increasing 
National Science Park of Daqing Petroleum Institute 1.00  1.00  1.00  Constant 
National Science Park of Soochow University 0.43  0.47  0.91  Constant 
National Science Park of Zhenjiang 1.00  1.00  1.00  Constant 
National Science Park of Ningbo University 0.82  0.82  1.00  Constant 
National Science Park of Huazhong University of Science and Technology 0.62  0.63  0.98  Constant 
National Science Park of Kunming University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Science and Technology Liaoning 1.00  1.00  1.00  Constant 
National Science Park of Liaoniang Technical University 1.00  1.00  1.00  Constant 
National Science Park of Qingdao 0.54  0.55  0.98  Increasing 
National Science Park of Wuhan University 1.00  1.00  1.00  Constant 



























Appendix1-6 Performance of University Science Parks in 2013 
Space Area  (sq.m) TOE PTE SE RTS 
National Science Park of Peking University 0.45  0.47  0.94  Increasing 
National Science Park of Beijing University of Technology 0.36  0.42  0.85  Constant 
National Science Park of Beijing University of Aeronautics and Astronautics 1.00  1.00  1.00  Constant 
National Science Park of Beijing University of Chemical Technology 0.63  0.91  0.70  Increasing 
National Science Park of University of Science and Technology Beijing 1.00  1.00  1.00  Constant 
National Science Park of Beijing Institute of Technology 0.63  0.65  0.98  Constant 
National Science Park of Beijing University and Beijing University of Chinese Medicine 0.60  1.00  0.60  Increasing 
National Science Park of Tsinghua University 0.65  1.00  0.65  Decreasing 
National Science Park of China Agricultural University 1.00  1.00  1.00  Constant 
National Science Park of Hebei University of Technology 0.84  1.00  0.84  Decreasing 
National Science Park of Yanshan University 0.98  1.00  0.98  Decreasing 
National Science Park of Northeast University 0.88  1.00  0.88  Decreasing 
Qixianling National Science Park of Dalian University of Technology 0.54  1.00  0.54  Increasing 
National Science Park of Jilin University 0.70  0.98  0.71  Increasing 
National Science Park of Harbin Engineering University 0.37  0.54  0.68  Decreasing 
National Science Park of Harbin University of Technology 0.94  1.00  0.94  Decreasing 
National Science Park of Donghua University 0.59  0.86  0.68  Increasing 
National Science Park of East China University of Science and Technology 0.70  0.81  0.87  Decreasing 
National Science Park of East China Normal University 0.52  0.97  0.54  Increasing 
National Science Park of Shanghai Jiaotong University 0.56  1.00  0.56  Decreasing 
National Science Park of Shanghai University of Science and Technology 0.70  1.00  0.70  Decreasing 
National Science Park of Tongji University 0.37  0.48  0.77  Increasing 
National Science Park of Nanjing University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang University 1.00  1.00  1.00  Constant 
National Science Park of Zhejiang Province 1.00  1.00  1.00  Constant 
National Science Park of Hefei 0.41  0.48  0.85  Constant 
National Science Park of Nanchang University 1.00  1.00  1.00  Constant 
National Science Park of Shandong University 0.69  1.00  0.69  Increasing 
National Science Park of China University of Petroleum 1.00  1.00  1.00  Constant 
National Science Park of Henan Province 1.00  1.00  1.00  Constant 
National Science Park of Wuhan Donghu 0.22  0.28  0.81  Constant 
National Science Park of South China University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Zhongshan University 0.93  1.00  0.93  Increasing 
National Science Park of Chongqing 1.00  1.00  1.00  Constant 
National Science Park of Chengdu Southwestern Jiaotong University 1.00  1.00  1.00  Constant 
National Science Park of Sichuan University 0.62  0.74  0.84  Increasing 
National Science Park of Southwestern University of Science and Technology 0.83  0.89  0.94  Constant 
National Science Park of Yunnan Province 1.00  1.00  1.00  Constant 
National Science Park of Xi'an Jiaotong University 0.61  0.68  0.89  Increasing 
National Science Park of Northwest Agriculture and Forest University 0.71  0.99  0.71  Increasing 
National Science Park of Lanzhou Jiaotong University 0.76  0.81  0.94  Constant 
National Science Park of Shanghai University of Electric Power 1.00  1.00  1.00  Constant 
National Science Park of Renmin University of China 0.38  0.42  0.91  Constant 
National Science Park of North Central University of Shanxi Province 0.89  1.00  0.89  Increasing 
National Science Park of Daqing Petroleum Institute 1.00  1.00  1.00  Constant 
National Science Park of Soochow University 0.62  0.91  0.68  Increasing 
National Science Park of Zhenjiang 0.72  0.78  0.92  Constant 
National Science Park of Ningbo University 1.00  1.00  1.00  Constant 
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National Science Park of Huazhong University of Science and Technology 0.81  1.00  0.81  Decreasing 
National Science Park of Kunming University of Science and Technology 1.00  1.00  1.00  Constant 
National Science Park of Science and Technology Liaoning 1.00  1.00  1.00  Constant 
National Science Park of Liaoniang Technical University 1.00  1.00  1.00  Constant 
National Science Park of Wuhan University 0.45  0.58  0.78  Increasing 
National Science Park of Hunan University 0.54  1.00  0.54  Increasing 
National Science Park of Dalian Jiaotong University 1.00  1.00  1.00  Constant 
National Science Park of Changchun University of Technology 1.00  1.00  1.00  Constant 
National Science Park of Shandong University of Technology 0.58  0.66  0.88  Increasing 















Appendix 2 Preferential Policies in Technology and Science Parks in China 
 
(The figures in this summary are different in different regions.) 





a. Manufacturing enterprise invested by foreign enterprise, if 
its operation period is over ten years, it can be exempt 
from income tax from profit-making year for two years, 
and only pay half of the income tax in the following three 
years. 
b. Newly founded high tech enterprise invested by foreign 
enterprise, if the operation period is over ten years, it can 
be exempt from income tax from profit-making year for 
two years. 
c. Enterprise in point a can apply to extend the tax holiday for 
another five years, the tax rate will be lower than or equal 
to 10%. 
d. Foreign investor who decides to reinvest in the enterprise 
with its profit, or to Set up new enterprise, if the operation 
period is over five years, he can apply for tax rebate of the 
science profit. 
e. The share of profits that foreign investors remit abroad 
shall be exempted from income tax. 
f. After the general tax holiday period, export-oriented 
enterprises whose export value reached 70% of its total 
product value, shall be exempt from income tax at the rate 
of less than or equal to 10%.   
g. Losses incurred in a tax year by any foreign-invested 
enterprise, may be made up by the income of the following 
tax year, the carry-forward period shall not exceed 5 years, 
h. High-tech product from national project is exempted from 
income tax for three years from the first sales day. Its 
value-added tax (25%-the part for local government) may 
also be returned with the approval of financial 
 77 
 
department. Product from province project also enjoys this 




a. The confirmed hi-tech enterprise should pay tax at the rate 
of 15%. 
b. New high-tech enterprise shall be exempted from income 
tax for two years from the profit-making year. 
c. The profit occurred in the technology transfer process, can 
be exempted from income tax, if the enterprise’s annual 
net income is less than 300,000 Yuan. 
d. High-tech product from national project is exempted from 
income tax for three years from the first sales day. Its 
value-added tax (25%-the part for local government) may 
also be returned with the approval of financial 
department. Product from province project also enjoys this 
issue, but only for two years. 
e. Self-funded enterprises shall be exempted from 
construction tax for research and production houses. 
f. There is no limit to the R&D expenditure for high-tech 
enterprise. It can be included in the administrative 
expenses as actual happened. If the R&D expenditure 
increases over 10% annually, it can enjoy another 50% 
exemption from income tax. 
University and  
Research Institution 
a. Income occurred in technical Service shall be exempted 
from income tax. 
b. Technology transfer from research institution or university 
shall be exempted from income tax. 
 
 
Value-added tax and operating tax (or sales tax) 
 
a. Enterprises under government encouragement project shall be exempted from 
custom duties and value-added tax on imports. 
b. The half of value added tax retained by local taxation department shall be returned 
to confirmed high-tech enterprises. 
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c. Value-added tax and sales tax of local taxation department paid by manufacturing 
enterprises invested by foreign enterprises shall be return 50% in the first year, 30% 
in the Second year, and 20% in the third year. 




Intellectual property protection 
 
a. The application fees for patents including Invention, utility model and design patent 
will be paid by high-tech parks. 
b. 1000 Yuan bonus will be given to every newly registered trademark. 






2. Attracting talents 
Housing a. Talents working for enterprises in high-tech parks shall pay for 
80% of his rent. The other 20% shall be paid by the park or local 
government. 
b. Talents working for enterprises in high-tech parks for more than 5 
years may pay for 80% of a new house. The other 20% shall be 
paid by the park or local government. 
c. Students coming back from abroad may apply the park 
apartment for a very low rent. This apartment can be only used 
for living. 
Salary a. Talents of various education levels can apply for the extra 




a. Talents working for enterprises in high-tech parks for more than 2 
years can transfer their residence into the city the park locates. 
b. The children of the science talents can also transfer into the city. 





3. Rent concession 
Enterprises in high-tech park enjoy low rent. 
Enterprises in high-tech park which are founded by high-level talents do not need to pay 
for the rent in the first year, enjoy 40% off in the Second year, 70% off in the third year. 
The park supplies a 60m2 area freely for the start-ups in the first two years. After the 
two years the park will charge for 20 Yuan/m2 every month. 
The area exceeds 60m2 will be charged 10 Yuan/m2 every month. 





4. Government financing support 
Bonus 
High-tech enterprises can receive 500,000 Yuan from local government if its net income 
exceeds 100 million Yuan in the first tax year, and it must pay tax exceeding 1000,000 
Yuan. 
High-tech enterprises can receive 500,000 Yuan from local government if their net export 
exceeds 100 million Yuan in the first tax year, and it must pay tax exceeding 1000,000 
Yuan. 
Enterprises can get subsidies for ISO certification and CMMI appraisal. 
Enterprises owning its independent intellectual property rights may receive a one-time 
bonus of 50,000-300,000 Yuan from local government. 





Small and medium sized enterprises can apply for research subsidies. Local government 
and high-tech park will pay all or half of this expense. 
Enterprises which are appropriate to the “Science leading Project” may enjoy some 
other preferential policies: 
The founder may receive 1 million Yuan initial capital from local government.  
The park will invest 5 million Yuan to enterprises located in the park. 







If the enterprise with high potential is difficult in registered capital, the investment may 
be phased. But the initial investment should cover at least 10% or 30.000 Yuan. 
Start-ups in high-tech parks can enjoy three kinds of investment from government. 
Unpaid subsidy funds. The parks supply research instruments worth 300.000 Yuan for 
the company. If the company remains in the high-tech park after the incubation period, 
the park will give another 300.000 Yuan to the founder of the company. 
The park shall provide the entrepreneur interest-free loan for 300.000 Yuan. The loan 
tern should be no longer than the incubation period. 
The park can invest directly in the company. But the ratio should be no more than 20% of 




Appendix 3 Legislation and Regulations Regarding to technology transformation: 
Summarized from: 
Law of the People's Republic of China on Science and Technology Progress (Oct 1st, 1993) 
Law of the People's Republic of China on Promoting the Transformation of Scientific and 
Technological Achievements (Oct 1st, 1996) 
 
1. Researchers can turn their scientific and technological achievements into 35% 
registered capital of a spin-off company. In some situation, the value of the 
achievement can go over 35%.  
2. Researchers participating in a scientific and technological achievement may 
obtain reward from university or enterprise.  
If their achievement is transferred to other organization, at least 20% of the net 
income should be paid to the participants.  
If their achievement is transferred to their own university (including cooperation 
with other organization), during the first 3~5year of commercialization, at least 5% 
net income should be paid to the participants. 
3. University technology transfer income shall be exempted from business tax 
including income tax of technological service. 
4. Under the premise of fulfilling their research duties, university researchers are 
allowed to hold posts in other companies without special authorization from 
university.  
5. Researchers are allowed to leave university and establish university Spin-off 
Company. University will usually keep their positions for two years. If the 
company failed, the researchers can return to their former position without being 
punished. 
6. A service invention is made by an employee in performing his or her duty, or 
under the sponsorship of the entity he is working with. In the Patent Law of the 
PRC, the patent right belongs to the entity. Otherwise, it belongs to the inventor. 
While, if the inventor had a contract with the entity, the ownership of the patent 




Appendix 4 Main Points of Interview  
1. Collaborative Innovation Center 
University invests money to build a research institute. 
University and large corporate cooperate to establish a research laboratory. 
2. About the research entity/institution: 
It should have its independent power over personnel, finance and 
decision-making. The entity usually should (partly) shake off the control from 
universities, for example, the joint medical or biotechnology laboratory in US. 
Toshiba Semiconductor Company had built a joint laboratory with Beijing 
Institute of Technology. But this lab is totally under the control of university. 
3. The current market in China seems weird. There is plenty of money and plenty of 
programs. But usually those billion-RMB companies can take the money. Ordinary 
start-ups will take many years to get money. In addition to this, only IT related 
companies can get money quickly. The two main investment funds in China: 
One is “government related” investment fund. This is the earliest type in China; it 
has strong government background and accepts government investment. The 
advantage is that, they can provide strong connection network to tenant 
companies. They can also use their privilege in China Securities Regulatory 
Commission and help their target to cut into the line of IPO. Companies having 
good profit but without good environment to enter capital market are preferred 
by government investment fund.  
The other one is PE. Even angel in China prefers late-stage investment. Start-ups 
usually obtain their first investment after 1~2 years’ operation. This is the 
common angel in China. Other PE will prefer later-stage companies. 
4. In university science parks, the most important investment should seed funding 
but not others. Thus the investment usually comes from government and project 
fund. But there is a plan every year and the university cannot always obtain this 




Appendix 5 Raw Data used for analysis  
DATA Source：Statistical Year Book of Torch Program 2008-2013; http://www.cuaa.net/2003/#2008 
2008 
(O)Accumulate 



















(I)Total Value of 
Inubation Fund 
(1000 yuan) 
(I)Year End Net 









2 39 49 875 250640 51 2900 60406 87443 6.08 
4 13 51 1200 150000 14 2300 86 57500 7.07 
9 22 33 738 151746 19 500 31 84316 16.37 
10 14 38 593 262350 21 1850 260 37500 2.4 
11 149 116 2059 308716 80 4088 626734 500000 100 
12 26 75 5100 915000 20 5200 22 82200 22.34 
13 10 43 939 135251 6 1910 286 49000 31.05 
18 15 51 407 131000 14 1570 49000 26190 1.66 
20 8 52 549 23002 14 16080 141188 41130 35.06 
21 19 115 2400 245000 94 5000 217526 80000 13.15 
22 38 101 2027 547845 20 5500 42575 40000 27.45 
23 48 60 638 113571 75 2000 11082 83000 6.69 
25 127 60 4510 550000 20 5000 854 250000 11.3 
26 3 93 979 208637 26 20000 75 15900 21.78 
31 56 139 4658 1269378 52 300 49755 263000 5.63 
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33 35 39 1349 759711 15 4800 42093 50000 15.06 
36 65 250 5780 2000000 21 8400 216230 100000 51.72 
37 6 101 693 101920 17 4000 683 11500 2.43 
38 26 120 1532 249169 17 15000 26125 21236 12.24 
40 54 3 3700 218600 17 80000 58547 204600 5.62 
41 9 48 1298 376249 7 60 137 15505 24.01 
42 52 170 3676 230030 17 15000 650000 130000 9.71 
43 53 176 3437 576600 22 8000 37409 30000 2.38 
44 87 124 2048 289152 78 2000 28525 34304 20.41 
49 46 287 11500 3189850 30 4000 8130 87100 11.53 
54 9 20 750 120000 25 5000 49630 45000 6.95 
57 46 56 1103 188301 27 15000 120310 61000 27.25 
61 1 20 1224 169238 12 1800 9892 78315 1.59 



































(I)Year End Net 








2 45 47 875 290240 51 2958 61614 87443 7.66 
3 72 116 2094 227430 46 1000 29545 100000 23.47 
4 14 53 945 183945 15 5500 86 56000 7.51 
5 7 18 203 11533 9 1000 34364 26000 8.27 
9 22 55 726 245060 20 500 369 84316 15.94 
10 15 42 574 216300 21 1000 123 37500 3.37 
11 169 103 2174 717533 61 30000 54375 690000 100 
12 29 62 5170 807900 20 5800 25000 82200 21.96 
18 16 63 572 170847 11 1649 15928 53800 1.77 
19 54 67 2240 422000 39 1542 208 135000 16.85 
20 9 50 541 22542 14 17688 141499 41130 34.59 
21 25 109 2400 241000 75 500 230381 80000 12.19 
23 50 62 670 122657 78 2000 11955 83000 7.25 
25 154 183 4350 985000 40 5000 1130 250000 11.01 
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26 4 55 482 106854 29 8000 70 15900 20.78 
27 7 51 1632 18264 17 5000 557 96003 5.94 
28 57 103 240 612530 53 5933 113713 89500 48.34 
31 64 153 5138 1396581 52 11000 48241 263000 5.87 
33 38 43 1140 477466 15 24800 50031 55000 15.92 
36 186 181 2799 573673 22 50000 165528 47970 53.73 
37 9 145 903 455667 17 5000 521 17700 2.84 
38 30 93 1042 79303 17 15000 25096 21236 12.69 
40 69 97 2307 219224 17 8000 77191 204580 7.29 
41 11 54 1310 342484 10 436 119 15505 24.9 
42 94 116 2414 292023 24 5900 203508 103000 9.71 
43 78 213 4237 651180 31 8000 122449 103000 2.2 
44 112 157 3310 865835 89 2000 42922 404199 19.3 
46 71 93 2800 289000 12 5000 475 31500 15.12 
49 49 109 7020 778680 26 4000 2267 26600 12.71 
52 47 102 2479 535800 37 23000 124884 34610 35.65 
54 9 31 3907 82432 32 7000 78336 75147 8.12 
57 57 61 1170 103842 22 11768 141000 130000 26.2 
59 7 36 1020 5685 47 3870 2226 50000 19.23 
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61 12 50 2172 555263 12 500 21892 96824 1.69 
63 7 48 729 18338 15 1500 5000 16000 1.25 
66 3 67 512 41450 11 1000 641 21271 0.12 
































































2 52 49 875 336098 52 3017 24721 109802 7.15 
4 18 51 785 136271 15 7000 318 56000 8.88 
5 10 36 976 968030 16 1000 35364 56000 10.33 
9 24 56 683 65948 26 500 466 37989 16.35 
11 201 122 5746 4277232 89 30000 50704 690000 100 
12 37 86 4600 843600 20 5200 32400 82200 21.48 
17 51 99 1602 336640 36 3000 123 28400 12.56 
18 19 57 420 153602 13 1732 15914 53800 1.97 
20 10 53 433 23893 14 19182 141211 30200 32.56 
21 29 115 2480 235000 98 5000 226392 80000 11.43 
22 46 96 2156 458755 18 16035 41518 40000 26.67 
23 50 64 687 122666 78 6000 10458 71000 7.54 
25 174 177 4250 983690 40 5000 695 250000 12.7 
27 9 52 1711 19426 18 5000 383 96003 6.84 
28 72 102 3525 857123 89 4000 208961 149082 48.62 
29 2 92 936 308324 23 2029 22378 39326 1.42 
31 72 175 5318 1201710 49 15000 49978 300000 5.81 
33 44 76 1391 45508 15 1500 65000 55000 16.99 
36 207 205 2247 277945 20 50000 156773 47970 52.47 
37 9 145 903 1321263 17 5000 521 17700 2.87 
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38 34 89 1120 85669 17 15000 24048 21236 12.36 
40 106 95 2369 233403 17 8000 84280 204580 6.51 
42 105 161 4688 19000000 27 5900 222716 123000 10.14 
43 108 173 3978 761590 32 6000 86076 136000 2.24 
44 114 124 3213 1711685 88 2100 64089 1026128 20.3 
46 84 93 2804 305890 12 5000 833 31500 15.35 
52 51 110 2594 473580 32 23000 126986 28185 34.69 
54 9 36 4555 815826 32 2600 54723 75142 8.25 
57 72 65 1416 53726 23 15000 5872 31000 25.4 
59 18 78 2746 147320 47 3870 22260 32000 17.32 
61 5 60 2518 477161 14 500 266 108000 3.22 
66 7 72 643 48010 11 1000 866 21271 0.11 
67 42 82 834 52350 30 3000 785 30573 28.87 
70 13 93 945 180000 9 400 173230 24700 0.68 
72 8 58 739 76697 13 5000 43200 45000 1.41 














































1 136 60 674 523900 48 629789 5000 177602 95.61 
2 45 47 868 307654 51 634627 2958 87443 7.35 
3 70 116 2526 88643 34 27494 5000 25000 24.62 
4 31 58 497 74936 15 244 10000 56000 9.19 
5 12 56 1677 218762 14 793 800 19147 9.64 
6 150 55 935 262560 23 156 5000 25000 12.36 
7 147 70 587 43000 50 50000 5000 35000 13.35 
9 26 58 874 78991 25 343 2000 21231 16.27 
10 32 52 1091 164600 22 401 5000 20000 3.74 
11 211 127 7320 1211940 85 47882 10000 690000 100 
15 82 57 1135 140821 19 235 5000 87500 2.24 
16 49 71 1550 497162 56 85836 6250 100448 5.3 
17 65 101 1749 303836 36 655 30000 28400 12.6 
18 21 51 560 236100 11 16435 2310 53800 1.89 
19 56 51 691 64760 24 59955 5000 40500 17.15 
20 14 63 1087 10858 14 3264 22050 32300 32.57 
21 34 98 2257 298850 90 224547 25000 80000 7.47 
22 51 81 1807 394610 19 38833 32235 21615 26.27 
23 51 51 963 116520 16 9832 6000 83000 7.54 
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24 122 202 2713 87198 33 9086 110000 95200 53.6 
25 189 53 851 490747 38 1650 5000 250000 12.51 
26 8 55 439 26753 25 447 5000 15900 20.79 
27 11 55 649 103282 18 205 5000 24688 6.92 
28 124 241 5445 1397616 81 269279 9500 158391 48.01 
29 11 121 1294 88502 25 19381 5585 37597 1.67 
30 52 72 1014 146883 36 5989 7405 178769 19.51 
32 31 196 3841 831211 24 235450 3000 200000 11.44 
33 60 80 1488 868180 15 77178 1500 55000 16.9 
36 232 186 2129 221133 17 146355 50000 46892 53.46 
38 49 103 1633 160393 64 120869 21277 138613 12.28 
40 133 102 2692 268716 17 90582 14000 204580 6.01 
41 26 54 1211 333850 10 100 13073 18600 26.07 
42 112 121 2453 339809 31 545 8000 137000 10.62 
43 118 58 3052 51619 32 172020 10000 16000 2.44 
44 18 22 418 463376 50 45754 2200 572500 19.91 
46 82 89 2910 364850 12 645 25000 31500 15.36 
47 64 61 1065 191335 20 139 20000 40060 34.47 
50 66 60 1100 90000 27 2011 6000 29000 9.01 
52 58 70 1379 185645 26 116354 23000 22200 33.82 
53 5 59 612 124860 22 211 5000 16300 3.25 
55 20 52 491 56594 15 2383 5000 24000 2.52 
57 79 80 1207 123716 21 8337 13000 31000 25.65 
59 17 53 1102 8000 43 369 500 17400 15.36 
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60 26 62 890 205423 16 43 12000 18155 11.06 
61 10 55 963 91356 20 340 5000 20155 2.06 
62 9 51 302 33373 19 37068 500 18095 4.2 
63 17 88 1308 57320 28 2088 500 20619 1.77 
66 15 78 712 52366 13 372 10000 22440 0.12 
67 48 74 693 1754513 33 1752 500 30573 28.11 
68 4 59 1009 26893 16 845 5000 26000 3.3 
69 7 50 840 115000 37 57460 500 20000 5.59 
70 15 56 893 271929 16 175520 400 24700 1.09 
71 28 57 960 89969 32 21779 5000 56931 7.46 
72 12 67 1089 100314 21 278000 10000 142000 1.41 
73 22 61 560 166633 11 603 980 35052 1.09 
74 54 52 1319 233019 28 31502 76008 288628 37.57 
75 11 71 1780 129030 16 1017 10000 15000 5.24 
77 13 67 764 95690 16 2351 5700 24864 0.53 
78 28 68 3068 121902 16 30 2000 28678 0.86 
83 35 55 924 58540 31 107 2100 46750 3.75 









































1 140 76 1336 87255 48 20000 609555 177602 91.81 
2 45 52 868 92500 51 5000 51159 53242 6.64 
4 48 55 855 218006 14 10947 191 56000 9.49 
5 13 57 890 218762 20 3000 979 19147 8.04 
6 167 61 973 252510 21 5000 183 25000 11.34 
7 167 92 742 45000 50 5000 50000 35000 12.58 
8 36 56 476 108905 17 6000 185 19000 8.75 
9 30 52 425 114534 21 2800 430 15588 13.8 
10 41 53 1097 153420 22 5000 324 17000 4.23 
11 233 125 5433 1032940 110 50000 45335 690000 100 
12 36 56 764 330368 15 1000 23 82200 18.58 
15 79 72 1168 51591 24 5000 470 97500 2.01 
16 57 88 1664 508035 56 6750 93680 10048 4.83 
17 70 96 1758 312859 36 10000 988 27400 11.56 
18 23 54 680 242600 10 2420 16382 53800 1.52 
19 17 53 610 150000 24 500 2500 249000 20.04 
20 16 68 1152 11617 14 22710 3218 32300 32.99 
21 44 93 2315 296680 107 25000 220876 80000 6.94 
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22 56 84 1762 382402 21 33125 37019 21615 25.56 
23 57 50 915 95126 16 6000 9210 83000 14.12 
25 189 62 794 401055 36 5000 1868 265000 13.47 
26 9 59 482 47984 25 5000 356 15900 16.94 
27 11 53 500 117572 19 5000 96 24688 8.93 
28 142 242 7688 2170419 65 5534 709619 158495 57.64 
29 14 142 1351 946230 31 12661 16261 44990 2 
30 61 86 1074 209655 34 7661 12012 178769 23.46 
35 103 111 1225 16462 46 50000 6220 27092 9.01 
36 257 196 2741 123889 20 50000 136153 54549 49.96 
37 10 56 1086 38785 17 5000 6121224 17700 3.18 
38 100 139 1674 205680 60 18850 199643 138613 15.25 
40 155 102 2967 298414 17 14000 89588 256580 7.22 
41 28 61 969 161524 10 12955 68 29095 25.87 
42 121 144 2568 692323 31 8000 1557 137000 9.63 
43 122 85 3417 181877 32 10000 12724 186000 2.72 
44 41 66 2085 636755 67 5000 44303 583133 18.36 
46 104 86 3681 296780 12 25000 1630 31500 16.25 
47 79 62 1687 184871 19 20000 305 40060 41.79 
50 70 70 1901 31000 30 6000 2452 16000 9.81 
51 141 56 1280 161000 24 3000 230 1349600 7.56 
52 63 22 1193 104570 28 23000 112630 22200 29.81 
53 15 58 468 141001 25 5000 198 16440 2.73 
57 84 85 1103 126978 24 13000 37933 31000 25.84 
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60 28 53 539 65893 16 910 483 17397 12.64 
61 20 60 1100 127745 20 5000 9941 27500 2.3 
62 29 63 1005 184601 29 500 35053 15049 4.69 
63 31 120 1070 81008 32 800 2900 28000 1.79 
66 22 91 794 59403 13 10000 278 22440 0.21 
67 57 62 670 95381 37 5000 2181 30573 14.5 
68 5 60 954 26668 16 5000 15 26000 2.75 
70 18 43 303 116975 14 500 173230 50000 1.24 
71 22 63 658 53361 32 6000 23490 56931 8.33 
72 14 73 1283 49 21 10000 9856 10928 2.18 
73 35 89 796 77694 29 6000 96442 33100 1.03 
74 64 58 3280 362000 22 50808 30353 428100 35.32 
75 19 71 1848 223372 18 5000 8 15380 5.96 
77 26 61 1031 113399 15 5700 1831 24864 0.5 
78 64 63 706 25820 16 2000 21 28678 0.78 
83 62 52 749 63016 31 10000 277 46750 3.44 
84 28 97 1112 352706 22 100 13541 36000 35.7 









































1 163 71 1477 75812 39 20000 46135 177602 93.36 
2 45 58 501 60347 51 5000 4060 53242 6.61 
3 76 145 2587 197180 35 1000 24927 140000 24.76 
4 52 54 472 115321 15 10800 364 68000 10 
6 203 54 2006 202400 21 5000 287 20470 11 
7 142 82 783 47530 50 5000 45008 90000 13.09 
9 36 58 536 85583 22 3000 339 15587 14.08 
11 223 128 7268 1309700 92 80000 45999 690000 100 
12 66 59 592 269131 15 5000 31 82200 18.09 
15 88 61 1100 98845 36 5000 419 43600 2.72 
16 65 95 2066 527021 42 5500 103931 100448 5.72 
17 70 105 1658 380133 24 10000 1356 28400 13.38 
19 57 12 156 18526 11 5000 170 35000 20.03 
20 16 68 1152 11617 12 22710 2919 32300 37.63 
21 55 85 1834 305550 85 25000 217435 80000 8.06 
22 60 90 1785 355026 22 30835 43329 21615 26.8 
23 61 51 607 76986 16 6000 8963 83000 13.7 
25 197 68 692 124789 38 6330 1899 123000 15.92 
26 28 53 438 39338 21 5000 295 15900 17.67 
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28 159 247 3402 641650 76 11000 154810 162497 58.88 
29 21 121 1130 220834 33 14991 14924 45742 2.41 
30 69 69 1124 138536 33 7874 21474 158764 24.28 
35 107 78 978 293700 25 2300 423 56192 9.49 
36 283 198 2347 323576 22 50000 126456 50927 53.42 
37 10 145 1286 78700 17 5000 708 17700 3.83 
38 118 128 1545 212241 61 27812 115816 154327 15.28 
40 184 103 3027 329478 19 14000 88731 256580 8.22 
41 35 55 845 134802 15 13535 46 29095 28.18 
42 128 196 3794 599697 32 2000 1670 165000 8.51 
43 85 95 4516 330160 43 10000 29883 580000 2.69 
44 49 88 1927 249327 72 5000 204489 825433 19.92 
46 87 84 3644 316530 12 25000 489 26400 19.14 
47 109 66 1165 131827 15 20000 1023 20460 41.64 
50 78 88 2389 36550 30 6000 2498 16800 8.93 
51 142 59 1313 150274 24 2800 186 1349600 7.4 
52 70 29 700 222461 29 23000 108660 22200 30.93 
53 21 51 774 129864 26 6000 216 33372 2.48 
55 22 55 2168 227355 30 5000 6866 24000 2.88 
57 87 87 1128 174275 24 13000 48746 31000 26.64 
58 82 53 713 132500 20 3051 608 17000 8.69 
61 31 62 1094 90660 20 3500 9602 29500 2.83 
66 29 83 684 67091 15 10000 248 22440 0.51 
67 83 56 757 29024 43 5000 2359 67000 17.32 
68 17 68 1036 61851 22 5000 401 17923 2.96 
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70 18 43 303 116900 14 500 173010 50000 1.56 
71 25 65 977 72795 16 5500 251 47800 10.36 
72 17 75 1434 168141 22 10000 266000 142000 2.78 
73 48 98 800 82365 33 6000 91577 40000 1.54 
74 66 79 4468 513069 24 60456 45967 428100 38.06 
75 27 112 1784 310743 18 600 7 15380 6.22 
77 18 64 725 245732 15 5700 1831 24864 0.54 
78 67 46 784 34692 16 2000 10 28678 1.3 
84 30 83 1338 115130 23 17100 30000 48000 36.03 
85 10 54 652 47547 12 6000 33907 81049 13.57 
86 51 62 1020 146788 16 5000 2149 18357 0.94 
88 9 52 1153 63220 12 5000 14880 16500 2.59 
92 8 61 867 109387 24 6880 384 45720 3 











List of National Unviersity Science Parks in the raw data above and their serial number 
1 National Science Park of Peking University 
2 National Science Park of Beijing University of Technology 
3 National Science Park of Beijing University of Aeronautics and Astronautics 
4 National Science Park of Beijing University of Chemical Technology 
5 National Science Park of Beijing Jiaotong University 
6 National Science Park of University of Science and Technology Beijing 
7 National Science Park of Beijing Institute of Technology 
8 National Science Park of Beijing University of Posts and Telecommunications 
9 National Science Park of Beijing University and Beijing University of Chinese Medicine 
10 National Science Park of North China Electric Power University 
11 National Science Park of Tsinghua University 
12 National Science Park of China Agricultral University 
13 National Science Park of Nankai University 
14 National Science Park of Tianjin University 
15 National Science Park of Hebei University of Technology 
16 National Science Park of Yanshan University 
17 National Science Park of Northeast University 
18 National Science Park of Shenyang University of Technology 
19 Qixianling National Science Park of Dalian University of Technology 
20 National Science Park of Jilin University 
21 National Science Park of Harbin Engineering University 
22 National Science Park of Harbin University of Technology 
23 National Science Park of Donghua University 
24 National Science Park of Fudan Unviersity 
25 National Science Park of East China University of Science and Technology 
26 National Science Park of East China Normal University 
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27 National Science Park of Shanghai University 
28 National Science Park of Shanghai Jiaotong University 
29 National Science Park of Shanghai University of Science and Technology 
30 National Science Park of Tongji University 
31 National Science Park of Jiangnan University 
32 National Science Park of China University of Mining and Technology 
33 National Science Park of Southeast University 
34 National Science Park of Gulou College of Nanjing University 
35 National Science Park of Nanjing University of Science and Technology 
36 National Science Park of Zhejiang University 
37 National Science Park of Zhejiang Province 
38 National Science Park of Hefei 
39 National Science Park of Xiamen University 
40 National Science Park of Nanchang University 
41 National Science Park of Shandong University 
42 National Science Park of China University of Petroleum 
43 National Science Park of Henan Province 
44 National Science Park of Wuhan Donghu 
45 Yuelu Mountain National Science Park 
46 National Science Park of South China University of Science and Technology 
47 National Science Park of Zhongshan University 
48 National Science Park of Shenzhen Virtual University 
49 National Science Park of Chongqing University 
50 National Science Park of Chongqing 
51 National Science Park of Chengdu Southwestern Jiaotong University 
52 National Science Park of Sichuan University 
53 National Science Park of Southwestern University of Science and Technology 
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54 National Science Park of University of Electronic Science and Technology of China 
55 National Science Park of Yunnan Province 
56 National Science Park of Xi'an University of Electronic Science and Technology 
57 National Science Park of Xi'an Jiaotong University 
58 National Science Park of Northwest Agriculture and Forest University 
59 National Science Park of Northwest University of Technology 
60 National Science Park of Lanzhou University 
61 National Science Park of Lanzhou Jiaotong University 
62 National Science Park of Xinjiang University 
63 National Science Park of Harbin University of Science and Technology 
64 Changzhou National Science Park  
65 National Science Park of Shanghai University of Finance and Economics 
66 National Science Park of Shanghai University of Electric Power 
67 National Science Park of Renmin University of China 
68 National Science Park of North Central University of Shanxi Province 
69 National Science Park of Nanjing University of Technology 
70 National Science Park of Daqing Petroleum Institute 
71 National Science Park of Soochow University 
72 National Science Park of Zhenjiang 
73 National Science Park of Ningbo University 
74 National Science Park of Huazhong University of Science and Technology 
75 National Science Park of Kunming University of Science and Technology 
76 National Science Park of Lanzhou University of Technology 
77 National Science Park of Science and Technology Liaoning 
78 National Science Park of Liaoniang Technical University 
79 National Science Park of Shanghai University of Engineering Science 
80 National Science Park of Changshu 
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81 Suzhou Nanotechnology National Science Park  
82 National Science Park of China Academy of Arts 
83 National Science Park of Qingdao 
84 National Science Park of Wuhan University 
85 National Science Park of Hunan University 
86 National Science Park of Dalian Jiaotong University 
87 National Science Park of Northeast University of Electricity 
88 National Science Park of Changchun University of Technology 
89 National Science Park of Shanghai University of Ocean 
90 National Science Park of Shanghai Institute of Sports 
91 National Science Park of Wenzhou 
92 National Science Park of Shandong University of Technology 
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